ASSESSMENT OF DIGITAL VIDEO RECORDING TECHNOLOGY FOR
USE IN JOWA STATE PATROL ENFORCEMENT VEHICLES

Prepared and submitted by the Towa Department of Public Safety
pursuant to 2007 Iowa Acts, Senate File 575

Statement of Context

During the 2067 session of the Towa General Assembly, questions arose relating to in-car video
recording technology and associated recording polidy and practice among Iowa law enforcement
agencies. In an effort to advance awareness and understandiné of issues related to in-car video
recording technology and its use, the Iowa Department of Public Safety supported the adoption
of a study di;ective for the Department, specific to the Iowa State Patrol.

_ The study directive was ultimately included as one element of Senate File 575, the Justice

System Appropriations Bill. Section 19, SF 575, specified the scope and content of the report, as

follows:

“The department of public safety shall study and make recommendat_ions regarding the
béneﬁ@s as well as the disadvantages of converting the recording equipment in the state
patrol enforcement motor vehicles to digital camera recording technology for use in such
vehicles. The study shall include an estimate of the cost of converting to the technology,
an assessment of issues related to data storage and the rules of evidence, implementation
concerns, and if a conversion is recommended, a timeline for acquiring and deploying the

digilal camera recording technology in the motor vehicles of the state patrol.”

Though not explicitly stated in the study directive, one specific concern that was expressed
during the 2007 session relates to the issue of the limited capacity of VHS-based analog
recording systems, and the inability to capture video when the recording media (usually VHS
tape) is full. The question of whether digital recording systems offer advantages over analog

systems was raised, as most digital video recording systems do not use magnetic tape, but instead




use solid state memory (flash memory), a hard drive, or DVD recorder. That issue, in addition to

other comparisons, will be discussed in this report.

This report is organized into seven sections, plus appendices, as follows:
I.  Background and Current Practice |
II.  Assessment of Digital Recording Technology
III. Advanfages, ﬁisadvantages, Comparables, and Opportunities for Enhanced
Functionality
IV. Rules of Evidence
Implementation Concerns
VI. Cost

VII. Timeline Considerations

<

Appendices

I. Background and Current Practice

The first mobﬂe video systems used by the Iowa State Patrol were installed in the early 1990s.
During the last one and a half decades of use, the in-car video technology has been demonstrated
and proven to be a critical piebe of equipment for state troopers. Currently, all enforcement
~ vehicles assigned to ISP troopers and sergeants are eduipped with in-car video systems that
record video images in color. All systems currently installed and utilized employ analog VHS-
based recording technology. The major components of the VHS-based recording system
include:

‘e Single windshield-mounted camera.

¢ Control head and monitor mounted in close proximity to the driver seat.

o Trunk-mounted vault that contains a video cassette recorder.

e Wireless microphone (worn by the trooper).

The video cassette recorder in the trunk-mounted vault uses standard VHS recbrding media. ISP
uses standard VHS tapes that have the capacity to record six (6) hours of video footage. Video

recording is automatically initiated upon engagement of the vehicle’s emergency lights.
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Additionally, video recording can be manually initiated without the vehicle’s emergency lights in
operation. Likewise, video recording commenced automatically by activation of the vehicle’s
emergency lights can be manually overridden to address circumstances where the vehicles
emergency lights are engaged for lengthy periods of time, but where no enforcement action,

emergency response, or public contact (such as a “motorist assist”) is occurring.

The most typical example is a circumstance where an officer leaves emergency lights activated
while parked or stopped for an extended period of time to alert approaching motorists of a lane,
road, or ramp closure. During a typical eight hour shift, enforcement actions, motorist assists,
emergency response, and other actions will result in approximately two hours of video

recordings, though any given shift can result in considerably less or more record time.

The technology used by ISP is comparable to video recording systems most commonly used by
other state and local law enforcement agencies across the nation, though there are jurisdictions
using systems that offer considerably better performance and features, just as there are
jurisdictions using systems that offer fewer features and lower performance than the systems
used by ISP. It should also be noted that there are many law enforcement agencies that do not
utilize in-car video recording technology of any sort. Generally, the smaller law enforcement

agencies with the greatest resource limitations are those miost likely not to utilize in-car video

recording systems.

Though the video recording systems used by ISP all have similar features and performance, there
are currently eight different models used by ISP. Over the years, the inconsistent availability of
funding has resulted in the procurement of different models of mobile video systems. This
inconsistent life cycle costing has led to additional training, inventory, and maintenance burdens
and costs since the fleet has contained as many as eight different models of mobile video systems
at any given time.

." |

Since new systems were only purchased when funds were made available, and in quantities that
have not allowed for the outfitting of every ISP enforcement vehicle, some ISP enforcement

vehicles are not equipped with in-car video recording systems. Given that ISP officers above the




rank of sergeant spend less time on the road than troopers and sergeants, a strategic decision was
made to install video recording systems only in vehicles assigned to troopers and sergeants. This
strategic deployment of resources has resulted in approximately 370 state patrol vehicles being

outfitted with video recording systems.

Though it may be advantageous to install video recording systems in every state patrol
enforcement vehicle, even if resources were made available for this purpose, it is not clear that

such use of additional resources would yield a favorable return on the investment.

As VHS-based mobile video systems near obsolescence, replacement parts will become difficult .

to obtain.

All ISP sworn personnel that have been assigned vehicles with mobile video recording systems
are required to adhere to ISP mobile video recording policy. The current ISP policy is included
as Appendix A. As part of a larger department wide effort to achieve accreditation by CALEA
(Commission on Accreditation of Law Enforcement Agencies), departmental policies are being
updated and improved. A revision of the ISP mobile video recording policy is part of this effort,
is slated for adoption in early 2008. A draft of the revised policy is included as Appendix B.

Benefits of Video Recording (both analog and digital)

The use of mobile video systems has resulted in numerous benefits to law enforcement including
increased officer safety, documentation of traffic violations, citizen behavior and other events;
réduwd court time and prosecutor burden; video evidence for use in infernal investigations;
reduced frivolous lawsuits; and increased likelihood of successful prosecution (International
Association of Chiefs of Police). In-car cameras will continue to- have a positive impact on
officers’ perception of safety and their ability to respond to complaints regarding professionalism
and courtesy. Prosecuting attorneys and the Courts will continue to expect that video evidence
will exist in nearly all traffic cases and some criminal cases that come before them. The use of
mobile video recording systems will continue to produce effective training materials for law
enforcement. The Iowa State Patrol will continue to depend on the use of mobile video footage

for the purpoée of evaluating personnel performance and professionalism.




I1. Assessment of Digital Recording Technology

Media and Data Storage '
The most current mobile video systems manufactured today utilize digital technology and digital

recording medié. Common media options include hard drives, DVD recorders, and solid state
memory (flash memory). Systems range in design from those that are fully contained in the
vehicle’s dash to those systems that include a small storage compartment that fits in the vehicle’s

police equipment rack. In most cases, digital systems are compact enough that no trunk

unit/vault is required.

Research and experience has shown that storage devices that employ moving parts, such as hard
drives and disks, do not respond well to a mobile environment. The earliest generation of both
analog, and now digital recording systems, that employ extensive use of moving parts, have had
high failure rates. The rapid and high failure rate of first generation analog systems was rather
quickly replaced by vastly improved, more reliable models. ISP anticipates that similar

improvements will be made in digital video recording systems.

To minimize the risk associated with the use of the latest digital video recording systems, serious
consideration should be given to avoiding systems that write data by use of rotating media or
other media using moving parts. These concerns are especially critical for the Iowa State Patrol,
which covers a vast territory that includes thousands of miles of gravel roads, and extensive
hours logged in extreme weather conditions, to include extended operation at both temperature
extremes (high and low), and during major weather events, to include electrical storms, .
snowstorms, ice events, and heavy rainstorms. Given the operating environment for the Iowa
State Patrol, solid state devices appear to be the most appropriate devices, at least until non-solid

state systems have improved and demonstrated a favorable track record.

A sixteen gigabyte (16 GB) storage device will store six to ten hours of video data recorded at
640 x 480 resolution (VGA) at 30 frames per second (or a range of 1.6 GB per hour to 2.66 GB

per hour). Variables most greatly affecting the amount of storage required for video imagesq are



the compression technology employed, and the nature of the images being captured. Most video
compression algorithms can achieve far greater compression ratios with static images captured
by a camera in a stopped car, as compared to active images captured by a camera in a moving

car. The more active images that are captured, the lower the compression ratio will be, and as a

result, more storage capacity is required.

By comparison, a VHS tape holds six hours of recorded video. While it is possible to select
different recording speeds to capture more or less recording time on a single tape, there are not
great variations in compression technologies as is the case with digital video capture technology,

and there is no difference in the amount of tape used when images are captured by a camera in

either a stopped or a moving car.

In the case of an analog recording system that uses VHS tape, or in the case of a digital video
system that uses solid state memory, a DVD recorder, or a removable hard drive, each type of .
recording media has a set capacity. Once the capacity of the media is reached, no ‘further images
can be récorded without either downloading data to a server (sometimes done by wireless
network connection at police headquarters or a fuel filling station, which would not be viable for
ISP given the geographic deploymerit of troopers in all 99 Iowa counties) or by changing media
(inserting a new flash memory card, hard drive, or DVD). As such, neither digital nor analog

systems are immune from the inherent limitations associated with storage capacity.

Under the “Statement of Context” at the beginning of this report, a specific question was asked
regarding any possible advantages of digital video systems with regard to the capacity of storage
media. The previous review of storage capacity for both analog and digital video recording
systems reveals that both types of systems have capacity limitations, which are inherent to the .

capacity limitation of the recording media in use.

Pursuant to State Patrol procedures, tapes containing video evidence captured by VHS-based
systems must be stored in a secure facility. To parallel this protocol with digital video, data
would have to be stored on secure, restricted access servers at ISP district offices across the state.

Under normal circumstances, tapes are kept for ninety days before their contents are erased by a
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district sergeant. If a trooper works sixty days out of a ninety day period, and given that a typical
shift results in two hours of recorded events, to achieve the 90 day retention, each trooper can be

expected to amass approximately one hundred twenty (120) hours of video in any ninety, day

period.

With a digital system, each trooper would require between one hundred ninety-two (192 GB)
gigabytes and three hundred nineteen gigabytes (319 GB) of storage space on a server, assuming
that a server based storage option is selected, which clearly appears to be the most viable option
given ISP’s statewide deployment of troopers. The average State Patrol district includes about
twenty-six troopers and sergeants. Therefore, at a minimum capacity of 192 GB per trooper,
each ISP district would require at least five terabytes of storage space (26 troopers x 192 GB per
trooper, minimum). By way of comparison, to retain 90 days of analog video recorded on six

hour tapes, approximately 520 tapes must be cataloged and stored at all times (120 hours per

trooper / 6 hours per tape x 26 troopers). : . _

-~

Neither digital nor analog appear to offer any particular benefit with respect to field of view (a
range of wide angle zoom cameras are available for both systems), simplicity of use, or audio

recording quality, though it should be noted that audio performance should be a key criteria in

the evaluation of any analog or digital system.

Video review, cataloging, storage, and retriqval

Monitoring, cataloging, storing, and retrieving images stored on analog VHS tapes is labor
intensive, particularly for district sergeants, but also for individual troopers and ISP clerical staff.
It is anticipated that the same procedures would apply to digital video evidence that would be
stored on a server (or DVD, if such a system were selected). However, one benefit of employing
server-based storage would be the elimination of the need for physical storage for VHS tapes or
DVDs. Recorded events can be classified by officers so that they can be quickly retrieved when
necessary. Beyond basic cataloging capabilities, it is expected that digital video recording

. systems will soon be widely available with the capability of fully integrating the in-car recording

system with the in-car computer.



Retention policies could be enforced automatically through the use of data managemenf software
that accompanies digital mobile video systems. Many of the available digital video management
software packages also include the ability to track “chain of custody” that is crucial for evidence
accountability. While a server based system is clearly the preferred me;thod of storing video
images, in order to meet demands, such a system would need the capability to generate DVD
copies of video segments for media requests, public information requests, legal proceedings,

production of training videos, and other purposes.

Unique Digital Capabilities & Enhancement Opportunities
The conversion to digital video recording technology presents some opportunities to enhance

cépabilities, as digital technologies offer several features that are not available on typical analog

systems.

Perhaps the single most compelling and unique féa‘ture is known as “pre-event recording” and
f‘post-event recording.” Most digital video recording systems available to law enforcement have
fhe capability to capture, at any time, a previous period of time (typically 30 seconds), when the
recorder was not initiated to record. Since the system is set to continuously receive and retain
data in-a buffer (typically 30 seconds), if a trooper’s lights are not activated and the camera is not
recording, but an event occurs within the field of view of the digital camera, a trooper can
capture and save an event after the fact. Some models can even accomplish this automatically
when the impact of a crash or other extreme forces are detected. Likewise, digital systems have
“post-event recording” capability that allows:for the capture of images that occur in a period of

time after lights are de-activated and recording ceases.

There are certain other features that are available on both analog and digital systems, but that
would be considered only in the event of conversion to digital. Given the impending
obsolescence of analog systems, it would not be wise to seriously consider upgrading to obtain
new functionality on equipment that will soon become obsolete. These enhanced features
include:

e the ability to use two or three cameras (front, rear, back-seat), with simultaneous two-

channel recording capability;




e integration with radar systems to present target speed as real-time metadata along
with video images captured by thé camera

e capture of certain “indicator status” items, such as the operational status of lights,
sirens, and officer microphone status (such as “‘out-of-range™); and

e GPS data integration, which provides real-time presentation of latitude, longitude,
speed, direction of travel, along with standard metadata, including date, time, officer

identification, and agency identification.

Digital Technology Standards

- Given that digital video recording technology is an emerging technology, parﬁcularly its
application to a mobile environment for law enforcement purposes, any consideration of
conversion to digital technology must involve careful consideration of standards. For more than
two years, a panel of law enforcement officials, scientists, and equipment manufacturers have
been cooperating in a major effort championed by the International Association of Chiefs of
Police (IACP) to develop voluntary national standards for in-car digital video systems. The
panel has continually refined and enhanced a drafi standard. The latest draft, which is version

12, is a near-final standard covering a broad range of critical considerations, to include:
e Officer/Occupant Safety |
e General Mobile Video System Specifications
e Security Features .

e Digital Asset Recording
e Data Point for Interoperability

ISP suggests that it would be unwise and inefficient to attempt to develop a set of performance
standards specifically for the Iowa State Paﬁ‘ol, or Iowa generally, as the quality, thoroughness,
and rigor of the IACP standards is almost certain to result in near universal recognition and

adoption of the IACP model as an industry standard. The IACP draft standard is included as
Appendix C to this report.




III. Advantages, Disadvantages, Comparables, and Opportunities for Enhanced

Functionality

This report was initiated based on the premise that there may be advantages for both the public
and the Iowa State Patrol if ISP begins conversion to digital in-car recording technology.
Though numerous advantages have been identified, perhaps the greatest lesson learned in the
course of this study is that the mobile video recording industry has now been making it very
clear that manufacture and support of analog in-car video recording systems will cease in the
near future. Even if the advantages of conversion to digital video are not sufficiently compelling
to begin conversion, the practical and economic barriers to maintaining analog equipment and
systems, when parts and replacement units will no longer be available, will compel the Iowa

State Patrol and all other law enforcement agencies to begin planning for the transition to digital

video recording systems.

Though the current state of the industry may cempel a transition, it is nonetheless useful and

important to provide a review and synopsis of the major advantages and disadvantages of digital

video recording systems.

Advantages

e Availability of equipment and support services.

e Reduced need for physical storage space for tapes.

e Reduced burden associated with review, catalo ging, and retrieval of video segments
(assuming integration with in-car computer system). —

o (Capability of enabling remote access to recordings by command staff.

e Ability to institute a second layer of protection of video evidence by restricting access to
recordings through digital rights management (over and above the first layer security
provided by restricting physical access to tapes (in the case of VHS) or the file server (in
the case of digital).

e Ability to automatically log the date and time that a recording is created, transferred,

copied, and otherwise accessed, establishing a clear chain of custody.

e Pre-event recording.
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Disadvantages

Requirement to have significant technology infrastructure to support collection,
storage, and use of recordings.

Many digital video camera technologies ﬁave lower image quality than analog video
recording technology. To ensure comparable quality, ISP recommends that any digital

recording equipment acquired must meet JACP standards.

Comparables (neither an advantage, nor a disadvantage)

Camera “field of view” (a broad range of fixed or adjustable focal length cameras are
available for both analog and digital systems, include fixed focal length cameras, and
wide angle to telephoto zoom lens cameras).

Audio recording quality.

No major difference in complexity of syétem use and associated training

requirements.

Opportunities for Enhancement of Features/Capabilities

Two to three cameras (front, rear, back-seat), with simultaneous two-channel
recording capability.

Radar integration (target speed presented as real-time metadata along with video
recording) (NOTE: }?oth analog and digital camera systems are available with radar
integration capability, however, ISP is most likely to consider enhanced functionality
only if a system conversion is undertaken. Given industry plans to cease production
of analog recording systems, any system conversion will involve digital technology
acquisition). '
Indicator status metadata capture (indicators provided for operational status of lights,
sirens, microphone) (NOTE: Both analog-and digital camera systems are available
with indicato} status metadata capture capability, however, ISP is most likely to
consider enhanced functionality only if a system conversion is undertaken. Given
industry plans to cease production of analog recording systems, anmy system

conversion will involve digital technology acquisition).
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e GPS data integration (latitude, longitude, speed, direction of travel, along with

standard metadata, including date, time, officer identification, and agency

identification).

1V. Rules of Evidence

The Rules of Evidence, contained in Iowa Court Rules Chapter 5, were carefully reviewed for
possible implications for the use of digital video recording technology in a law enforcement
context. While the Rules of Evidence are a critical consideration for law enforcement agency
collection, handling, use, and storage of both evidence and evidence collection equipment, most
of the Rules of Evidence address matters that apply equally to both analog and digital video
recordings, and all other forms of evidence as well. For example, Rule 5.402 establishes a
relevancy requirement that clearly establishes that relevant evidence is admissible, subject to

exceptions, while irrelevant evidence is inadmissible.

Rule 5.402 Relevant evidence generally admissible;
irrelevant evidence inadmissible. All relevant evidence

is admissible, except as otherwise provided by the
Constitutions of the United States or the state of Iowa, by
statute, by these rules, or by other rules of the Iowa Supreme
Court. Evidence which is not relevant is not admissible.
[Report. 1983; November 9, 2001, effective

February 15, 2002]

Whether moving images are captured on an analog or digital video recording system, such
images are either relevant to the prosecution of a criminal charge, or irrelevant, but the question

of relevancy is independent of the technology used to capture the images.

As another example, Rule 5.106 provides that when a portion of an act, declaration,

conversation, writing, or recorded statement is introduced as evidence, generally, the remainder

of the act, declaration, conversation, writing, or recorded statement is generally admissible.
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Rule 5.106 Remainder of related acts, declarations,
conversations, writings, or recorded statements.
a. When an act, declaration, conversation, writing,
or recorded statement, or part thereof, is introduced by a
party, any other part or any other act, declaration, conversation,
writing, or recorded statement is admissible
when necessary in the interest of fairness, a clear understanding,
or an adequate explanation. '
b. Upon request by an adverse party, the court may,
in its discretion, require the offering party to introduce
contemporaneously with the act, declaration, conversation,
writing, or recorded statement, or part thereof, any
other part or any other act, declaration, conversation,
writing, or recorded statement which is admissible under
rule 5.106(a). This rule, however, does not limit the right
of any party to develop further on crossexamination
or in the party’s case in chief matters admissible
under rule 5.106(a). [Report 1983; November 9,
2001, effective February 15, 2002]

Again, whether a portion of an act, declaration, conversation, or recorded statement is captured
on an analog or digital video recording system, the admissibility of remainder of the act,

declaration, conversation, or recorded statement is governed by the Rule, independent of the

question of the technology used to capture the information.

The most relevant Rules to consider with respect to the question of digital video recording
systems are contained in Article X, which pertains to contents of writing, recordings, and
photographs. Though Towa Court Rules, Chapter 5, Article X, is lengthy, the most critical and

relevant consideration appears to be the definitions section contained in Rule 5.1001,

Rule 5.1001 Definitions. For purposes of this article the
following definitions are applicable:

(1) Writings and recordings. “Writings” and “recordings”
consist of letters, words, or numbers, or their
equivalent, set down by handwriting, typewriting, printing,
photostating, photographing, magnetic impulse, mechanical
or electronic recording, or other form of data
compilation. -

(2) Photographs. “Photographs” include still photographs,
X-ray films, video tapes, and motion pictures.

(3) Original. An “original” of a writing or recording
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is the writing or recording itself or any counterpart intended

to have the same effect by a person executing or

issuing it. An “original” of a photograph includes the

negative or any print therefrom. If data are stored in a

computer or similar device, any printout or other output

readable by sight, shown to reflect the data accurately, is

an “original.”

(4) Duplicate. A “duplicate” is a counterpart produced

by the same impression as the original, or from the

same matrix, or by means of photography, including enlargements

and miniatures, or by mechanical or electronic

re-recording, or by chemical reproduction, or by other

equivalent techniques which accurately reproduce the

original. [Report 1983; November 9, 2001, effective

February 15, 2002] :
The plain language of Rule 5.1001, Subrule 2, which defines “photographs,” could present a
problem for the use of digital recording technoiogy if it if it only used the words “video tapes,”
however, it also defines photographs to include “motion pictures,” which appears to be
sufficiently broad to include moving images stored on media other than video tapes. In fact,
Subrule 3, which defines the word “original,” specifically references data stored in a computer.
As such, the existing definitions contained with the Rules of Evidence appear entirely adequate
to allow for the use of digital video recording technology, and such technology is already in use

by a number of local law enforcement agencies in Towa.

Given that Rule 5.1001, Subrule 3, provides that output derived from data must be “...shown to
reflect the data accurately...”, consideration will need to be given to printing and other forms of
display to ensure that any technology used does indeed reflect the dala accuratcly. Though this

consideration is important, it is anticipated that meeting the threshold of accuracy will not be a

significant barrier.

V. Implementation Concerns

The ISP Office of Planning and Technology estimates that if sufficient resources were made
available to outfit the entire fleet of enforcement vehicles assigned to troopers and sergeants,

includiﬁg associated infrastructure, the process of establishing the necessary technological
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infrastructure, soliciting bids and awarding a purchase contract, ordering and taking delivery of
equipment, outfitting all vehicles with new equipment, and training personnel in the use of the
equipment would take at least two years. Due to the enormity of the task of simultaneous
conversion of the all ISP enforcement vehicles assigned to troopers and sergeants, a more modest

and measured transition appears to be the most practical and economical approach to conversion.

The use of server-based storage, which is the most viable option for ISP, would require closer
examination of the department’s wide area network due to the large amount of data that would
need to be transferred across the network. Presently, T-1 network connectivity exists at each of
the State Patrol’s district ofﬁces. Servers would need to be acquired for each of the district
offices. These servers would be responsible for distributing the video data to a central database

on a gradual basis so as not to unnecessarily burden network performance.

Ideally, central control of all video evidence would be assumed by General Headquarters
personnel who would be responsible for the custody of this evidence. This would require that
each district house its own server that could be remotely accessed and maintained from a central
location at General Headquarters. Working with video data files over the wide area network will
‘require additionél bandwidth to each of the State Patrol’s fourteen district offices (excludes two
speéialized districts, Post 15 and Post 16). Additional bandwidth resources could be afforded to

the district offices by installing fiber optic lines at each site.

The State Patrol has consulted with the ITowa Communications Network (ICN), and preliminary
information would indicate that bandwidth resources could be significantly increased by
capitalizing on Iowa’s statewide fiber optics infrastructure. It should be noted that the
enhancement of bandwidth resources at the district offices would also facilitate growth for future
technology initigtives not only for the Towa State Patrol, but also for all other enforcement

divisions within DPS (Division of Criminal Investigation, Division of Narcotics Enforcement,

and State Fire Marshal Division).
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VI. Cost

The assessment of digital video technology contained in the preceding sections of this report
established a baseline for the equipment and infrastructure necessary for conversion to digital
technology. The following table contains estimates for the total costs of conversion, excluding

any enhanced functionality that might be considered, such as radar integration and indicator

status metadata capture.

ESTIMATED COST OF DIGITAL MOBILE VIDEO
IMPLEMENTATION IN THE IOWA STATE PATROL

In-Car Camera Expenses

Digital Mobile Video System (low estimate,
most basic system)
. Digital Mobile Video System (high estimate,
system with many enhanced features)
Digital Mobile Video System (mid-range
estimate)

District Office Expenses

5 Terabyte Server (Temporary Storage — 1 per
ISP District) :
80 Terabyte Disk Array (Central Storage)

Network Expenses

Network Switch/Router
Fiber Optic Installation (average cost per
district)

On Going Cost

DS3 Network Service per year
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Units

370

370

370

14

[y

14

14

14

Cost

4,800.00
9,000.00

6,900.00

9,723.00
135,103.16

3,731.80

62,878.57

Total

22,323.00

Total

1,776,000.00

3,330,000.00

2,553,000.00

136,122.00
135,103.16

52,245.20

880,299.98

3,756,770.34

312,522.00




VII. Timeline Considerations

This report was requested by the Iowa General Assembly with the intent of providing
policymakers with the information necessary to determine whether the Iowa State Patrol, and the
citizens of Iowa served by ISP, would benefit from conversion to digital video recording
technology in ISP enforcement vehicles. While numerous benefits to conversion have been
identified, perhaps the most important conclusion that can be drawn from this réport is that
conversion to digital video recording technology will have to begin in the near future given

industry plans to cease production of analog recording systems for the mobile law enforcement

environment.

While the practical need to convert to digital video recording techinology is compelling, thé
implementation challenges of simultaneous fleet-wide conversion, and an environment of limited
financial resources, suggest that the most viable approach for conversion would involve a
gradual phase-in of new technology, commencing initially with conversion of only one of 14 ISP
Districts. This project should include equipping all troopers and sergeants in the district with
digital mobile video technology. All aspects of the mobile video procedure should be closely
monitored during the initial phase to ensure that any unforeseen implementation barriers are
identified and resolved. Staff in the ISP Office of Planning and Technology should continue to
monitor the development of model minimum specifications for digital mobile video by the
International Association of Chiefs of Police. Adhering to IACP model minimum specifications
will ensure that the State Patrol aligns itself with law enforcement best practices identified

through the extensive research and testing that is being conducted by (he IACD.

Conclusion

Mobile video systems serve as critical evidence collectors for the Iowa State Patrol, and they will
continue to do so in the future. As aging VHS-based mobile video systems approach
obsolescence, the industry has transitioned to systems that employ digital technology for
capturing video footage. Thése digital mobile video systems store data using DVDs, hard drives,

or solid state devices. In a mobile environment, solid state devices are more desirable because
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they lack the moving parts that comprise DVDs and hard drives. Solid state devices, like flash
cards, can be easily transported from the mobile video system to the district office where the data
can be transferred into the server. Once in the server the data is archived until it is deleted in
accordance with retention policies. When necessary, video data can be preserved for legal
proceedings. In order to achieve and maintain the highest standards of data integrity and security,

control and oversight of video evidence should be managed by personnel in General

Headquarters.
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Appendix A — Current In-Car Recording Policy

' In-Car Audio Visual Equipment

The purpose of this procedure is to establish guidelines for the use of the In-Car Audio
Visual Recording Equipment.

Definftion. | ‘ .

Only approved In-Car Audio/Visual Recording Equipment shall be used in Jowa State
Patrol vehicles. The equipment will consist of a camera, a control unit and TV monitor
mounted in the driver's compartment, the VCR unit mounted in the trunk, the remote control
unit on the Trooper's belt and the microphone worn on the uniform.

The In-Car Video Cameras and audio equipment's primary purpose is to collect evidence for
use in prosecuting individuals who violate the law. Other purposes may include the
following:

1. Troopers may wish to review recorded tapes prior to trial.

2. Recorded information may be subpoenaed as court testimony in civil and criminal cases.

3. Material collected on recorded tapes may be used for training purposes.

g

4. When the showing of a portion of a tape serves the law enforcement interests of the State
Patrol.

s, Any use of taped material or recorded audio transmissions by anyone outside of the State
Patrol shall be approved only by the Chief or a designee.

The affected District Commander or designated Assistant District Commander (DADC)
shall supervise the use, storage, duplication and erasing of the material recorded by

Troopers.

If a Trooper who is assigned the equipment detects any problem with any part of the
recording equipment, lie/she shall immediately bring this to the attention of the District
Commander or a D.A.D.C. :
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Recording equipment shall be used only by Troopers the District Commander determines
are properly trained in the use of the equipment and storage of the tapes. Troopers shall use
tapes issued only by the State Patrol Division.

1. The Trooper shall activate the audio and visual equipment on every traffic stop, or citizen
contact. The Trooper shall complete a short, audio narration of the activity to be
recorded; minimally, the location and type of stop, or incident. If a Trooper discontinues
taping an incident, he/she will make an audio explanation prior to shutting off the
equipment. If a tape ends during a taping period, an audio explananon will be made at
the beginning of the replacement tape.

2. Troopers are not required to inform the public that the recording equipment is in use, but
- shall disclose its use upon inquiry.

3. If recording equipment is equipped for multiple speeds, the recorder shall be set to record -

at the slowest recording speed to make the fullest use of the tape.

4. When the assigned Trooper concludes his/her work shift, he/she will indicate this with an
audio explanation.

a. If another officer who has been properly trained in the use of the equipment uses a
vehicle equipped with Audio Visual Recording Equipment and a tape is already in the
recorder, he/she will make an audio explanation when the vehicle is put in service,
otherwise, the equipment will not be used.

All tapes shall be stored at the District Office in the proper storage file for a period of 90
days before being erased, Only the District Commander, or the D.A.D.C., shall remove or
replace tapes that have been stored in the District storage file.

1. The Trooper who uses the equipment shall notify the District Commander or D.A.D.C.
of any recorded tapes and other evidence that needs to be stored for a period longer than
90 days. Those tape containers and other evidence will be appropriately marked so they
are readily identifiable in the District Office storage file.

2. No tape should be re-used for recording purposes without first being erased. Erasing of
recorded tapes shall not be completed without the approval of the District Commander or
the D.A.D.C.

3. When a tape has been fully recorded, it shall be marked to show the Trooper's badge
number, district, and the inclusive times and dates on the tape and it will be filed in a
chronological order by officer and date.
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4. Troopers shall maintain a sufficient supply of tapes for at least 14 working shifts.

. , 5. The Districts shall maintain a stock of blank tapes to supply Trooper in their District for
’ at least one month,

1. Recordings generated on State Patrol equipment are the property of the Jowa State Patrol.

2. If any portion of a recorded tape is to be used as stated in Section B, the necessary
portion shall be duplicated. The original tape shall remain in the District storage file.

a. The Trooper will maintain a daily log of the incidents that are recorded on a tape by
counter number. This will facilitate quicker duplication.

3. District Commanders, or the D.A.D.C,, shall maintain a control log that shall indicate the
flow of recorded tapes, into and out of the storage file. The log shall indicate who is
responsible for each transaction, the reason, time and date.

Assistant District Commanders that supervise Troopers utilizing audio/visual recording
' equipment will select, at random, for review, at least two tapes per officer, per year. This
will help to ensure the recording equipment is being operated according to this policy.
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Appendix B — Draft Revision to In-Car Recording Policy (slated for early 2008 adoption)

Iowa State Patrol

TITLE/SUB.]'.ECT ¢ Mobile-Video Recording | IDENTIFIER: DRAFT

Equipment
TO: All Sworn Personnel CC:

RELATED D]RECTIVES/FORMS TA Code Chapter 22 Mobile Video Checklist;
Criminal Interdiction Tape Review Log Sheet

APPLICABLE CALEA STANDARD(S): 41.3.8

LJ General Order EFFECTIVE DATE: REVISION #:
BDlvzsxono Odrder ‘
ureau Vrder .

[ Special Order INSTRUCTIONS:

Order No.:

EI.-;’rocedure

[] Plan s

[ Rule

L PURPOSE
The purpose of this directive is to establish the procedures and guidelines for the
operation of the in-car audio-video recording equipment in State Patrol vehicles, as well
as establish retention, storage, disposition, and duplication policies.
IT. POLICY
It is the policy of the Iowa State Patrol that all Troopers that are properly trained and
issued the authorized Mobile Video Recording Equipment will utilize that equipment
on every traffic stop or citizen contact. The approved Mobile Video Recording
Equipment shall consist of a camera, a control unit and monitor mounted in the driver’s
compartment, the recording unit mc/)unted in the trunk, the remote control unit worn on
the Trooper’s belt and the microphone worn on the uniform.
11, Definitions

Recorded Media: Refers to audio-video signals recorded on any of several storage
devices, including analog tape(VHS, SVHS, Hi 8mm), digital tape(DV) or other
portable digital storage devices(CD,DVD, hard drive, etc)

In-car camera system and Mobile Video Recorder (MVR): These are synonymous
terms and refer to any system that captures audio and video signals capable of
installation in a vehicle, and that includes a t a minimum, a camera, microphone,

recorder and monitor.

MVR Technician: Personnel trained in the installation, operational use and repair of
MVR’s. The term shall be synonymous with State Patrol Communications Technicians
and members of Fleet and Supply staff that assist with the preparation and installation

of equipment.

Identifier No,
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IV. PROCEDURE

a. Installation

All audio-video recording equipment utilized by the Iowa State Patrol shall be
installed by authorized Iowa State Patrol MVR Technicians.

b. Officers Responsibility

1. Officers issued the MVR equipment shall be responsible for all equipment
issued to them and will ensure that the MVR recording equipment is
maintained according to manufacturer’s standards and departmental
regulations. Any alteration or adjustment to this issued MVR equipment is
strictly prohibited. If any component of the unit fails to operate, the officer
shall notify State Patrol Communications that their unit is non-functioning and
have the Communications Center Specialist log that information.
Additionally, the officer shall notify the Assistant District Commander as to

the nature of the problem as well.

"~ 2. The officer shall also be responsible for maintaining a supply of tapes

sufficient for at least 14 shifts.

‘¢. Equipment Operation

i.

ii.

ii.

iv.

vii.

The Trooper shall activate the MVR equipment on every traffic stop, or
citizen contact. The trooper shall complete a short, audio narration of the
activity to be recorded. This includes the location and nature of the stop or
incident, the plate number and state of origin if available, and any other
information relevant to the stop or incident.

If the trooper discontinues recording an incident, the officer shall make an
audio explanation prior to shutting off the equipment. If a tape ends prior to
the end of the incident/public contact, the officer shall indicate this at the
beginning of the replacement tape.

Officers shall activate their wireless microphone at all times when the
recording equipment is in operation. .

Officers shall not discontinue recording until the traffic stop/incident is

completed.
Troopers are not required to inform the public that the recording equipment

is in use, but shall disclose its use upon inquiry.
If the recording equipment is equipped for multiple speeds, the recorder
shall be set to record at the slowest recording speed to make the fullest use

of the storage device
When the assigned Trooper concludes their work shift, they will indicate

this with an audio explanation.
1. If another officer uses a vehicle equipped with Mobile Video

recording equipment and a storage device is already in the recorder,

Identifier No.
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the officer will make an audio explanation indicating who the
operator is at that time.

viii. When a storage device is fully recorded, the officers badge number, district,

ix.

and dates recorded on the tapes shall be reflected upon the tape prior to
storage. The tape will be filed in chronological order by officer and date.

It is understood that unusual circumstances may arise that prevent the strict
adherence to these procedures. However, Troopers should make every effort

to comply with these procedures.

d. Supervisors Responsibility

1. The Assistant District Commander is responsible for reviewing a minimum
of two (2) recorded media per year for each officer under their command. The

. Assistant District Commander shall review the incidénts and complete the

Mobile Video Checklist form that is located at G:winword\forms\Mobile
Video Checklist. Upon completion, the Assistant District Commander shall
review the checklist with the officer and address any deficiencies noted.
Additionally, the Assistant District Commander shall identify any potential

training needs as they review the recordings.

2. The Assistant District Commander shall also review all recordings from any
incidents or stops that would be of a criminal interdiction nature. The ADA
shall ensure that the officer uses good officer safety techniques and complies
with all Departmental and divisional rules and regulations. Assistant District
Commanders shall complete all documentation as required on the log sheet
that can be located at G:winword\forms\criminterdictlog, and shall forward
the log sheet to the District Commander. It shall be the responsibility of the
District Commander to maintain the log sheet and to provide it upon request

of Command Staff.

e. Tape Control

1. Each district shall designate a supervisor as the custodian of the tapes for
the district. They shall be responsible for the use, storage, duplication, and
erasing of all recorded materials. Only the District Commander or the
Assistant District Commander, or Trooper who recorded the tape, shall
remove or rcplace tapes that have been stored in the District storage file. All
tapes should be stored at the District Office in the proper storage file for a
period of 90 days. The exception shall be for tapes containing recordings of
narcotics arrests. These shall be retained for a period of 6 years.

2. If there are any other recorded incidents that need to retained past the 90
days, the trooper shall notify the custodian of the need to retain that tape. It

shall be appropriately marked so that it is not erased or destroyed until the

Trooper releases it.
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3. No tape shall be re-used for recording purposes without first being erased..
Erasing of the recorded tapes shall not be completed without the approval of

the District Commander or custodian of the tapes.

f. Tape Duphcatlon

i.

ii.

ii.

All recorded images and audio recording are the property of the lowa State
Patrol and duplication and dissemination outside of the Iowa State Patrol
require the authorization of the Colonel or their designee.

Any requests for duplication of an incident by the county attorney shall be

complied with at no cost to the county.
Other requests for duplication shall be handled as follows;

1.

Should a request be made for any recording on any case pending
court, the video should generally be considered part of an
investigative file and not released pursuant to Chapter 22 of the Iowa
Code. Should the release for a recording come from a defendant in a
pending criminal case, rules of discovery apply and the requestor
should be referred to the county attorney with jurisdiction.

For other requests, the District Commander or Assistant District
Commander will obtain necessary information related to the request
and forward that along with a copy of the recording and incident
report for the incident in question to the Department of Public
Safety’s Public Information Officer as soon as practical.

The Departmental PIO, in consultation with the Colonel/des1gnee
and the Departments Attorney General representative, shall review
the recording and make a determmatlon as to what, if anything is
duplicated.

The PIO shall contact the District Office where the request
originated from and advise the District Commander or Assistant
District Commander as to whether the request is approved or denied.
Additionally, the PIO shall advise what, if anything, shall be
redacted, and the legal authority for the redaction, prior to
duplication and dissemination. Any questions with regard to a denial,
or redaction, should be directed to the Department’s PIO.

If the recording is to be reproduced and disseminated as per the
request, the requestor shall either provide a new, recording storage
device for duplication, or remit the sum of the current cost for a
departmental recording storage device.

The District Commander/Assistant District Commander will provide
a receipt to the individual upon of receipt of the fees collected for the:
recording. No other costs will be assessed for duplication of the
tape.

A copy of all receipts issued and the fees collected for each month
shall be submitted to the Departments Finance Bureau by the tenth of

each month.
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Colonel Robert O. Garrison, Chief
Towa State Patrol
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- FOREWORD

Over a period of 18 months, a panel of law enforcement representatives, scientists, and
equipment manufacturers worked together in an unprecedented effort to develop a set
of minimum performance benchmarks for digital in-car video systems. This open letier
to all the participants in this project is to thank you — and commend you — for the spirit of
cooperation, collegiality, and dedication to ‘common goals that made. this a true
collaboration.

We all recognized the value of video technology for enhancing officer safety, fighting
crime, and strengthening public support of the police.

Now it is up to all of us — equipment manufacturers, scientists, and police officers — to
carry the message of this document forward to our customers and colleagues. It is our
collective responsibility to make sure the technology in use by law enforcement is
capable of providing high quality evidence to protect both the public and the police.

Industry representatives should use this opportunity to forge new relationships with
each other. Use your renewed commitment to high quality video technology to identify
to your customers the products that will best support police officers and the citizens they

serve.

Law enforcement officials must use the power of peer-to-peer communication to inform
colleagues of the critical importance of the quality of the images. In recent years,
numerous court cases have depended on video from mobile recorders to help defend
officers against charges of misconduct or, sadly, to speak for officers who are unable to
speak for themselves.

The scientific community must help us find objective methods of measuring image
quality, push the boundaries of current technology, and iderntify emerging technologies.
Sharing this knowledge will benefit all stakeholders.

We want to sincerely thank all who have participated in this project, but remind you that
the work is not yet complete. Some formidable challenges still lie ahead, and we will
continue to count on your dedicated support of the goals of this project as we enter the
next phase.

Chief Mike Burridge, Farmington, NM Police Department
Steve Lisiewicz, Motorola, Inc.
“Digital Video Standards for Public Safety” Advisory Panel Co-Chairs

Version 12 1/18/2007 . i




In-Car Video Camera Systems Performance Specifications: Digital Video Systems Module

ACKNOWLEDGEMENTS

The International Association of Chiefs of Police wishes to express its appreciation to
the following individuals that have contributed to the publication of this document.

Chief Joseph C. Carter

~ACHATION President
‘55?0&*& lﬁw Of [a) International Association of Chiefs of Police

Chief Mary Ann Viverette

é? Immediate Past President
n"%' \: International Association of Chiefs of Police
] :
= Daniel N. Rosenblatt

Executive Director .
International Association of Chiefs of Police

James McMahon
Deputy Executive Director
International Association of Chiefs of Police

" SINCE1893

John Firman

Research Center Director

International Association of Chiefs of Police
David W. Hagy

Director
National Institute of Justice
b}
John Morgan
Deputy Director for Science & Technology
National Institute of Justice

Chris Miles

Senior Program Manager
Office of Science & Technology
National Institute of Justice

Patricia Wolfhope
Technical Program Analyst
National Institute of Justice

ii ] Version 12 1/18/2007



In-Car Video Camera Systems Performance Specifications:

Digital Video Systems Module

The IACP Research Center Directorate
Digital Video Systems Project Staff

Albert Arena
Project Manager
Cutting Edge of Technology

William Albright
Project Coordinator
Cutting Edge of Technology

Michael Fergus
Project Manager
Regional Forensic Video Laboratories

Digital Video Standards for Public Safety: De\)eloping Minimum Performance
Specifications” Advisory Panel Executive Committee Members

Co-Chairs

Deputy Superintendent Mark Seifert
Delaware State Police

Michael Burridge
L-3 Communications, Display Systems

Task Group Chairs

Lieutenant James D. Wells, Jr.
Florida Highway Patrol
Officer Safety Task Group

D. Miles Brissette

Tarrant County, TX Criminal District
Attorney’s Office

Testing and Certification Task Group

Greg Dertz
Motorola Inc.
Chair, Data Security Task Group

Sergeant Scott Galbreath
Delaware State Police
Operational Measurements Task Group

Members of the “Digital Video Standards for Public Safety: Developing Minimum
Performance Specifications” Advisory Panel
(See Appendix G for full listing)

Past Contributors

Wm. Grady Baker, IACP
Kristy Fowler, IACP
Melissa Hays, IACP

Darron Mason, IACP
Victoria Kallini, IACP
Tiffany Williams, IACP

Steve Lisiewicz, Motorola
Mike Siemens, Shiftwatch
Bill Salveson, Panasonic

Version 12  1/18/2007

iii




In-Car Video Camera Systems Performance Specifications: Digital Video Systems Module

THIS PAGE INTENTIONALLY LEFT BLANK

iv Version 12 1/18/2007




In-Car Video Camera Systems Performance Specifications: Digital Video Systems Module

TABLE OF CONTENTS
Page
Foreword i
Acknowledgements ii
Section 1 — General Information
PR S e T o T Y PP 1
1.2 PUMPOSE. ..t e e e 1
1.3 DefiNItIONS. .. .cc.oeviirriiiieeeeeee et e e e 1
1.4 ACIONYMS....coiuiiiiiiiiie e eci e ce e e etrreneerearaenas 7
1.5 Units of MeasUure........ccovuiiiiiir e e 8
Section 2 - Applicable Standards ,
2.1 Industry Standards..........cccooiiiiiiiii i 9
2.2 White Paper Requirement.........cccoveiviiiiii i 10
Section 3 - Officer/Occupant Safety
3.1 Installed tems in Passenger Compartment of Vehicle............. 11
3.2 ltems Carried by Officer........coeviiiiiii e, 14
3.3 Location of Data Storage.........cooevvveiiiiiiiii i 15
3.4 Record INdiCators..........cuveviiviiiiii i 15
Section 4 - General Mobile Video System Specifications
4.1 System Components.......cccoiiveiiiiiiiiiiiii e 17
4.2 Front-Facing/Primary Camera.........cccoeviviiiii i 17
4.3 VideO MONItOr. ... ..oeiniitiii i e et e eeere e e 18
4.4 Audio-Wireless Transmitter.........cc.ovviiiiiiiiiiiiiici e 19
4.5 Camera/Mobile Digital Video Recorder Controls.................... 19
Section 5 - Security Features
5.1 Restricted Access to Programming Functions...................... 21
5.2 Erasure Prevention..........ccccovivi i i e 21
5.3 Vehicle Recording System Integrity..........cccoviviiiiiiinennenne 21
5.4 Consistency........ccooiiviiiiiiiiiiiii e, e 21
5.5 AuthentiCity.......coovvviiiiiii e 22
5.6 Transfer of Digital Assets........cccoevviviiiiiiiiiii e 23
5.7 Physical SeCUrtY.......cooiviiiiiiie e 26
Section 6 — Digital Asset Recording
6.1 1 Instance/Primary IMage..........cooveeveeeeeeeeeeeeeeeieeeeeieaens 29
6.2 Exchange of Digital Assets from In-Car System.................... 29
6.3 Interim Evaluation Tests.........cc.ccooiiiiiii i 29
6.4 Emergency Lights and/or Sirens Interface............................ 32
6.5 Accelerometer Event Activation...............ocoiiiiviinirinieninnnen. 32
6.6 System Battery Backup Requirement............coccoiviviiiniennnnn. 32

Version 12 1/18/2007 A"/




In-Car Video Camera Systems Performance Specifications: Digital Video Systems Module

6.7 System/Metadata.........cc.cooiiiiiiiiiii 32
Section 7 - Data Point for Interoperability

7.1 Active or Archival Storage Server...........cooovvvvvieviieceens eeen 33

7.2 Types of Interoperable Exchange...........cccooovviiiiiiinceienen. 33
Appendices

Appendix A - Recommended Policies and Best Practices

Appendix B - Federal Motor Vehicle Safety Standards 201
“Occupant Protection in Interior Impact’

Appendlx C - Guidance on the “Free Motion Headform Test” and its
Application to Digital Video Systems, FMVSS 201,
Sections 6.1-6.2

Appendix D - Federal Motor Vehicle Safety Standards 205
“Glazing Materials”

Appendix E - Federal Motor Vehicle Safety Standards 101
“Controls and Displays™

Appendix F - Applicable Underwriter Laboratories
Standards Listing

Appendix G - Digital Video Systems Advisory Panel Participants

vi Version 12 1/18/2007



In-Car Video Camera Systems Performance Specifications: Digital Video Systems Module

Section 1 — General Information
1.1 SCOPE

This specifications document is limited in scope to digital in-car video systems used by
law enforcement agencies.

1.2 PURPOSE

The purpose of this document is to establish minimum performance specifications for
digital recording systems to enhance 1) officer safety, and 2) the effectiveness of
audio/video evidence by identifying the scientifically measured, minimum performance
levels appropriate for use by law enforcement. To achieve this mission, the performance
of digital systems must be objectively measured and the level of performance necessary
and appropriate to meet the needs of law enforcement must be identified.

These standards apply to any mobile digital video equipment delivered to a law
enforcement agency 18 months from the date of publication of the minimum
performance specifications and must meet the minimum performance standards and
show proof of certification and compliance, as determined by the International
Association of Chiefs of Police (IACP).

1.3 DEFINITIONS

“‘Recommended, Should, May;” state preferred practices that agencies “may” deviate
from.

“Will, Shall, Must;” “will” denote mandatory key s~afety items that are crucial for officer
safety and “shall” not be deviated from.

1.3.1 Absolute Time Code: Absolute time code (ATC) is generally.recorded in the
subcode or control track region of any digital tape. This is the code that digital tape
machines use to locate specific points on a tape for autolocation or other functions. In
some machines it is even used to synchronize the tape to other equipment. ATC is very
accurate and usually conforms to the IEC standard, which is easily converted to the
more commonly used SMPTE time code. Unlike SMPTE, ATC always begins at zero at
the beginning of a digital tape. Some DAT machines have the ability to function without
ATC on a tape while others simply will not play a tape without it. Almost all current
machines record it automatically so it should always be on every tape.

1.3.2 Acceptance test: This refers to any procedure used when a new product is
received, or a product is returned from maintenance, to verify that a product or software
is performing according to the manufacturer’s specifications for a specific use.
Common examples include but are not limited to: the use of diagnostic software to test
a new computer before it is used to process evidence, and the processing of a set of
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know standards to verify that the known standards can be processed within an
acceptable range of results..

1.3.3 Accuracy: 1) This can refer to the overall range of values within which the
actual value obtained is considered to be within tolerance or acceptable. For example
in the early days of color printing, machine prints (amateur quality you get from the 1-
hour mini lab today) were considered to be acceptable if the color balance was within
+30CCs of the ideal color balance. However, for custom (professional lab) printing the
acceptable range of variation was +5CCs of the ideal color balance. 2) This can refer to
how close the actual value obtained is to the range of acceptable values. For example,
is the color balance close enough to the optimal color balance so that it can be
considered a fair and accurate photographic reproduction. 3) This can refer to the
margin of error in measuring something.

1.3.4 Active Storage: A storage location or device (i.e. Server), which videos are
transferred to from the in-vehicle recorder using any method. Active Storage shall
provide ready access to recently recorded videos which have not been moved to
Archival Storage due to elapsed time from original recording creation date. Access to
videos in Active Storage may or may not require Administrator interaction based on

departmental policy.

1.3.5 Administrative Review: A procedure used to check for consistency with
agency/laboratory policy and for editorial practice.

. 1.3.6 Amperage: A measurement of electrical current.

1.3.7 Archival Image: Any image placed on media that is suitable for long-term
storage.

1.3.8 Archival Storage: A storage location or device which videos are moved to after
a designated amount of time. Access to videos contained within Archival Storage may
be limited and require Administrator authorization to review or move back to Active
Storage. Media for Archival Storage may include: tapes, spinning optical media (CD, -
DVD, Blue-Ray, HD-DVD, etc.), hard drives, etc.

1.3.9 Archive: Off-line storage of video/audio intended for long-term storage and
retrieval.

1.3.10 Archive Copy: A copy of data placed on media suitable for Iong;term storage
and retrieval.

1.3.11 Archlve Image: 1) Any Image placed on media that Is sultable for long-term
storage. 2) A bit stream duplicate of the original data placed on media that is suitable
for long-term storage and retrieval.

1.3.12 Aréhiving: Long-term storage of data.

1.3.13 Authentication: 1) A security measure designed to protect a communications
system against acceptance of a fraudulent transmission or simulation by establishing
the validity of a transmission, message, or originator. 2) A means of identifying
individuals and verifying their eligibility to receive specific categories of information. 3)
Evidence by proper signature or seal that a document is genuine and official. 4) In
evasion and recovery operations, the process whereby the identity of an evader is
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confirmed. 5) A means of proving the origin of the evidence and that it has not
subsequently been altered (or, where alteration has occurred, that such alterations are
properly identified). 6) The process of determining whether a recording or image is
original, continuous, and free from unexplained alterations (e.g., additions, deletions,
edits, or artifacts) and is consistent with the stated operation of the recording device
used to make it.

1.3.14 Authenticity: The quality or condition of being authentic, trustworthy, or
genuine.

1.3.15 Bundled: Accessories or software that is included in the-purchase of the main
item such as a computer or a major software application.

1.3.16 Capture: The process of recording data, such as an image, video sequence, or
audio stream. '

1.3.17 Capture Device: A device used to record audio, photographic, graphic, or video
data.

1.3.18 CD/DVD (compact disc/digital versatile disc): Optical disc formats designed to
function as digital storage media.

1.3.19 Chamfer: To cut off the edge or corner of, bevel.

1.3.20 Chain Of Custody: The chronological documentation of the movement,
location and possession of evidence.

1.3.21 Consistency: The degree of uniformity, standardization, and freedom from
contradiction among the Video/Data or parts of a system or component

1.3.22 Copy: An accurate reproduction of information.

1.3.23 Corruption: A process wherein data in memory or on disk is unintentionally
changed, with its meaning thereby altered or obliterated.

1.3.24 DAT: Digital Audio Tape.

1.3.25 Data Capture: The collection of information at the time of a transaction.

1.3.26 Data Extraction: The identification and recovery of information contained
within a recording, which may not be immediately apparent through visual/aural
Inspection.

1.3.27 Data File: A file consisting of data in the form of text, numbers, or graphics, as
compared to a program file of commands and instructions.

1.3.28 Data integrity: The accuracy of data and its conformity to its expected value,
especially after being transmitted or processed.

1.3.29 Date stamping: A software feature that automatically inserts the current date
into a document.

1.3.30 Digital Evidence:. Information of probative value that is stored or transmitted in
binary form.

1‘.3.31 Digital Asset: Recorded video, audio, and associated metadata.
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1.3.32 Digital Image: A photographic image that is represented by discrete numerical
values organized in a two-dimensional array. Each discrete block is called a pixel.

1.3.33 Digital Recording: The storage of information in a binary-encoded (digital)
format. Digital recording converts information--text, graphics, sound, or pictures--to
strings of 1s and Os that can be physically represented on a storage medium.

1.3.34 Download: The process of receiving data from another digital source.

1.3.35 Duplicate: An acceptably accurate and complete reproduction of all data
objects independent of the physical media.

1.3.36 Encryption: The process of coding data so that a specific code or key is
required to restore the original data. In broadcast, this is used to make transmission
secure from unauthorized reception as is often found on satellite or cable systems..

1.3.37 Export: To move information from one system or program to another. Files
that consist only of text can be exported in ASCII (plain text format). For files with
graphics, however, the receiving system or program must offer some support for the
exported file's format.

1.3.38 Format Conversion: To transfer audio and/or video information from one
media type to another and/or from one recording method to another.

1.3.39 Hash: A mathematical formula that genéerates a numerical identifier based on
input data. If any bit of the input data used to calculate the numerical identifier changes,

the output number changes.

1.3.40 Image: 1) A bit stream duplicate of the original data. 2) An imitation or
representation of a person or thing, drawn, painted, or photographed.

1.3.41 Image Authentication: This is the scientific examination process used to verify
that the information content of the analyzed material is an accurate rendition of the
original data by some defined criteria. These criteria usually involve the interpretability
of the data, and not simple format changes that do not alter the meaning or content of
the data. Examples include: Determining the degradation of a transmitted image;
Determining whether a video is an original recording or an edited version; Evaluating
the degree of information loss in an image saved using lossy compression. Determining
whether an image contains feature-based modifications such as the addition or removal
of elements in the image (e.g., adding bruises to a face).

1.3.42- Image Capture: The transducing of the information in a real image into the
photographic or electronic medium. Normally in motion-reproducing systems,
synchronous audio information is simultaneously transduced.

1.3.43 Image Transmission: The act of moving images. from one location to another.

1.3.44 Import: To bring information from one system or program into another. The
system or program receiving the data must somehow support the internal format or
structure of the data.

1.3.45 Integrity: 1) The completeness of the potential evidenceuthroughout its
lifecycle. 2) The degree to which a system or component prevents unauthorized access
to, or modification of, digital Video and or data associated with such video. 3) The
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steadfast adherence to a strict moral or ethical code set by guidelines in the policy and
procedures process of handling in car video.

1.3.46 Intermediate Storage: Any media or device on which data is temporarily
stored for transfer to permanent or archival storage.

1.3.47 Locked file: A file on which one or more of the usual types of manipulative
operation cannot be performed--typically, one that cannot.be altered by additions or
deletions.

1.3.48 Log File: Arecord of actions, events, and related data.

1.3.49 Logical Copy: An accurate reproduction of information contained within a
logical volume. ~
1.3.50 Mass Storage: Any device for the storage of large amounts of data.

1.3.51 Metadata: Data, frequently embedded within a file that describes information
about or related to the file or directory in which it is embedded. This may include but is
not limited to the locations where the content is stored, dates and times, application
specific information, and permissions.

1.3.62 Multimedia Evidence: Analog or digital media, including, but not limited to,
film, tape, magnetic and optical media, and/or the information contained therein.

1.3.563 Native File Format: The original form of a file. This usually refers to a file
format that is associated with and unique to a specific software application program.

1.3.54 Network Topology: Graphical representation of a network.

1.3.55 Physical Copy: An accurate reproduction of information contained on the
physical device.

1.3.56 Physical Image: A bitstream duplicate of data contained on a physical device.
1.3.57 Pinch Points: Points at which it is possible to be caught between moving
parts, or between moving and stationary parts of a piece of equipment.

1,3.58 Potential Evidence: [tems$ that have yet to be determined if it will be used in
the adjudication of civil or criminal activity. The items under consideration are: Video
recordings; Audio recordings; Metadata associated with the recorded potential evidence

1.3.59 Primary Image: Refers to the first instance in which an image is recorded
onto any media that is a separate, identifiable object. Examples include a digital image
recorded on a flash card or a digital image downloaded from the Internet.

1.3.60 Processed Image: Anyimage that has undergone enhancement, restoration
or other operation.

1.3.61 Proxy: A Type 2 duplicate of a Primary Image.

1.3.62 Recorded Evidence Reference Lifecycle: The stages or states in which a
recording will exist from the time it is created until it is destroyed.

1.3.63 Reference Lifecycle: The stages or states that are applicable to the
recommendations in this document.
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1.3.64 Reliability: The extent to which information can be depended upon.

1.3.65 Removable Media: Storage media that can be removed from the camera
and/or.compulter.

1.3.66 Storage Media: Any object on which data is preserved.

1.3.67 Transcoding: (FV) This refers to converting a data stream from one format to
another, such as MPEG-1 to H.263, or an H.320 video conferencing session to H.323.

1.3.68 Type 1 Digital Asset: A duplicate recording that has been created that passes
the applicable Integrity, Consistency, and Authenticity checks. The record contains all
chain of custody evidence and support.

1.3.69 Type 2 Digital Asset: A duplicate recording has been created that does not
contain the chain of custody evidence and support.

1.3.70 Validation: The process of performing a set of experiments, which establishes
the efficacy and reliability of a tool, technique or procedure or modification. Thisis a
requirement for any custom application software before it can be used for forensic
applications. This is also recommended for commercial applications. In the forensic
setting, this usually involves the processing of what the user considers to be a
representative sample of the type or types of evidence to be processed.

1.3.71 Validation Testing: An evaluation to determine if a tool, technique or
procedure functions correctly as intended for a specific application using a
representative sample.

1.3.72 Validity check: The process of analyzing data to determine whether it
conforms to predetermined completeness and consistency parameters.

1.3.73 Vehicle Video Evidence Capture System Reference Lifecycle: The stages
or states in which the recording equipment in the vehicle, e.g. recorder, camera, efc.,
will exist from the time it is first received by the operating agency: until it is properly
disposed of.

1.3.74 Verification: 1) A scientific procedure followed by a second qualified examiner
to confirm that the examination performed by the first examiner is scientifically valid. In
most forensic laboratory settings this also includes the procedures to be followed in the
event that there is a disagreement over the scientific validity of the examination
performed by the first. examiner. 2) The process of confirming the accuracy of an item
as compared to its original.

1.3.75 Video: The electronic representation of a sequence of images, depicﬁng either
stationary or moving scenes. It may include audio.

1.3.76 Video Capture: This is the process of converting analog video to digital video.

1.3.77 Video clip: A file that contains a short continuous video recording, usually of
" one scene.

1.3.78 Video Evidence Physical Recording Media Lifecycle: The stages or states
in which the removable recording media used to capture video evidence, e.g. digital
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tape, Digital Video Disk (DVD) etc., will exist from the time it is first received by the
operating agency until it is properly disposed of.

1.3.79 Write Block/Write Protect: Hardware and/or software methods of preventing
modification of media content while the media content is being read. In the forensic
examination of evidence these devices perform a critical function by allowing the
examiner to make an image, recover deleted files that have not been overwritten,
examine files, and/or copy files without altering any data on the storage media being

examined.

1.3.80 Work Copy: A copy or duplicate of a recording or data that can be used for
subsequent processing and/or analysis.

1.4 ACRONYMS

ABA

AFSC

ANSI

ASR
ASCLD-LAB

CPSC
DSS
DVS
EDD
EIA
ESSID
ETATS
FCC
FMVSS
HF
IACP
IEC
IEEE
ISO
MDT
MDVR
MVS
NFPA Intl
NHTSA
NTSC
RC4
RFP
SAE
SIA
SMPTE
SsSID

American Bar Association

United States Air Force Standard Charts
American National Standards Institute

Aerosol Subject Restraint

American Society of Crime Lab Directors/Laboratory Accreditation
Board

Consumer Product Safety Commission

Digital Spread Spectrum

Digital Video System

Electronic Disruption Devices

Electronics Industry Association

Extended Service Set |dentification _
Enforcement Technologies Advisory Technical Subcommittee
Federal Communications Commission

Federal Motor Vehicle Safety Standards

High Frequency

International Association of Chiefs of Police
International Electrotechnical Commission
Institute of Electrical and Electronic Engincers
International Standards Organization

Mobile Data Terminal

Mobile Digital Video Recorder

Mobile Video System

National Fire Protection Association International

National Highway Transportation Safety Administration

National Television System Committee

Rivest Cipher 4

Request for Proposal

Society of Automotive Engineers

Security Industry Association

Society of Motion Picture and Television Engineers
Service Set |dentification
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SSL Secure Sockets Layer

UHF Ultra High Frequency

UL Underwriters Laboratories

UL of Canada Underwriters Laboratories of Canada
VHF Very High Frequency

VVCS ~ Vehicle Video Capture System
WMV Windows Media Format

WORM Write Once, Read Many
1.5 UNITS OF MEASURE |

Reference the standards to which the measurements apply. In all other cases, Society
of Automotive Engineers (SAE) measurement standards will be used.
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Section 2 - Applicable Standards

21 All mobile video systems and related audio equipment must conform to the
applicable minimum standards as set by the:

a) American Society of Crime Lab Directors/Laboratory Accreditation Board
_ (ASCLD-LAB)

b) Electronic Industries Association (EIA)

¢) Federal Communications Commission rules and regulations (FCC)

d) Institute of Electrical and Electronic Engineers (IEEE)

e) International Electrotechnical Commission (IEC)

f) International Organization for Standardization (ISO)

g) National Fire Protection International (NFPA)

h) National Highway Transportation Safety Administration (NHTSA)

i) National Television System Committee (NTSC) ‘

j) Society of Automotive Engineers (SAE)

k) Underwriters Laboratories Inc. (UL)

[) Underwriters Laboratories of Canada (Canada UL)

2.2 Vendors must be able to provide a White Paper that establishes that it adheres to
the minimum specifications of this document, and that the technology used is
generally accepted in the relevant field. \
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3.1
3.1.1

3.1.11

3.1.1.2

3.1.1.3

3.1.1.4

3.1.1.5

3.1.1.6

Section 3 - Officer/Occupant Safety

For items installed or located in the passenger compartment of the vehicle

No item installed in the interior of the passenger compartment shall increase the
risk of injury to occupants during events related to a vehicle crash as defined

below.

ltems installed or located in the interior of the vehicle shall remain in place
during a reasonably foreseeable crash. This will be determined by a static pull
test. The force applied to the item will correspond to 50 times its own weight
(50g). This force must be maintained for at least one (1) full second. The test
shall be conducted from a minimum of three (3) different angles to simulate
frontal, side and rear collision. directions. The item must remain attached to its
mounting points during this test. The item will be allowed to move or pivot on
any adjustable mounts or joints as long as it does not move into a location that
could increase the likelihood of impact with an occupant or into a hazardous
area such as an airbag deployment zone. -

Any items installed in the interior of the vehicle shall meet the requirements
stated in Federal Motor Vehicle Safety Standard 201 [October 1, 2002]
Occupant Profection in Interior Impact (see Appendix A).

Exposed exterior surfaces, corners, fasteners, and controls that could be
contacted by an occupant during a collision shall be of a design that minimizes
the potential for injury. Edges and corners shall have a minimum 1/8-inch
(3.2mm) radius or chamfer or be padded with an energy absorbing material to
minimize the risk of injury.

Note: This correlates to Federal Motor Vehicle Safety Standard 201(S5.4)
[October 1, 2002] (See Appendix A).

No equipment will be installed in any original vehicle manufacturer’s designated
air bag deployment zone. Alieratively, this requirement can be met if the
airbag corresponding to the air bag deployment zone that is violated is turned
off or disabled in accord with National Highway Traffic Safety Administration
guidelines and any vehicle occupants are clearly warned with a readily visible
placard or illuminated indicator that the airbag has been disabled.

Any equipment placed between the front seats should not be higher than the
bottom seat cushion for the entire length of the cushion.

Manufacturers shall specify brackets, hardware and mounting locations to be
used to meet this standard in their installation guide or owner’s manual.
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3.1.2 All controls and components should be located and designed to minimize driver

3.1.21

3.1.2.2

3.1.23

3.1.24

3.1.25

distraction.

The control pad should be designed and organized to minimize officer
workload. The record button should be readily identifiable by size, color,
location and/or other design features. The record button should be easily
accessible by officers wearing gloves.

All controls should be easily activated by a wide range of officers/operators.
Reach requirements shall correspond to guidelines set forth by the Society of
Automotive Engineers for the placement of automotive controls. The reach
range shall correspond to the 10% female through the 90% male sizes.

All cameras should default to auto focus. The manufacturer may provide an
auto focus override system if desired. The override system should be
configurable to prevent operation while the vehicle is in motion.

System components shall be capable of being illuminated for ready
identification during periods of darkness. Backiit controls are preferred. The
ilumination level shall be capable of being controlled over a range from bright to
dark. The illumination level shall be set by either a discrete control within the
unit itself or by linking to the vehicle dash illumination control. The viewing
screen light level shall be controlled simultaneous with the controls or
independently. The viewing screen shall be capable of being completely
dimmed. The operator must have the ability to blackout the system on demand.

Only monitoring of information being or capable of being recorded should be
displayed on the viewing screen while the vehicle is in motion. Viewing of
previously recorded or externally supplied digital asset should not be allowed
while the vehicle is in motion.

3.1.3 Installed equipment shall be located to minimize interference with the view of the
driver. - :

3.1.31

3.1.3.2

Installed equipment shall be located to minimize interference with the view of
the front seat passenger.

No item other than the camera shall, extend below the AS-1 line. This line has
been determined in Federal Motor Vehicle Safety Standard 205 [October 1,
2002] Glazing Materials (ANSI/SAE Z26.1) (See Appendix B) to be the
minimum vertical sight line necessary for safe vehicle operation. It can
commonly be located on the vehicle at the bottom of the factory-installed tint
band at the top of the windshield. At one or both sides of the windshield near
the “A-pillar” is a printed designation visible from outside the vehicle marked
“AS-1".. To ensure safe vehicle operation, equipment located in other locations

12
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3.1.33

3.1.34

shall not impair the driver's view to the front, sides or rear of the vehicle.
Alternatively, a manufacturer may elect to perform the SAE tests for vertical
visibility that determine the AS-1 line if they want to extend below this line at
locations rearward of the windshield. The minimum height for eye level above
the seat cushion will be as determined for an SAE 90% male model.

No part of any equipment in the interior of the passenger compartment will
obscure for the 10% female through the 90% male SAE sizes any
speedometer, warning lights, gauges, essential controls; or mirrors placed in
the vehicle by the original equipment manufacturer. Further, no installed
equipment will interfere with the operation of vehicle controls such as the
transmission shifter, headlamp controls, windshield wipers, electric door locks,
window defroster controls, etc. See Federal Motor Vehicle Safety Standards
101[October 1, 2002], “Controls and Displays” for a complete list of included
devices. (See Appendix C). This does not include controls for convenience
items, such as a commercial broadcast radio.

Manufacturers shall specify equipment-mounting locations to comply with this
specification in their installers guide or owner's manual, or will provide a list of
vehicles for which the vendor’s systems will meet this specification.

3.1.4 Installed equipment shall be properly fused to minimize shock and fire hazards.

3.1.4.1

3.1.4.2

3.14.3

All wiring shall meet industry standards applicable to the wire application. For
example, wiring and electronic components contained within the system
housings such as the camera body, control panel body and monitor meet
applicable Underwriters Laboratory (UL) standards for gauge, insulation type,
fusing, connectors, heat sinks, etc. Wiring exterior to these components will
meet all applicable Society of Automotive Engineers (SAE) standards for
gauge, insulation type, fusing, connectors, etc.

All systems shall be properly grounded using the same industry standards as
3.1.4.1 above and if necessary, due to the presence of hazardous voltage or
amperage levels, shall be equipped with ground fault interrupters to prevent
shock and electrocution hazards. Properly grounded equipment will also
provide the most reliable service for the user and minimize many sources of
Electromagnetic Interference. ‘

Manufacturers shall prov'ide information in their installer's guide or owner's
manual that specifies the proper wiring, fuses, connectors, connection points
with the vehicle electrical system and grounding points.

3.1.5 Elimination of hazardous pinch points.

3.1.5.1

Doors, brackets or any other moving part shall be designed so that ﬁngérs or
hands cannot be pinched and injured when the parts are moved.
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3.1.5.2 Manufacturers shall use any recognized standard from the following sources

3.2

3.2.1

3.2.2

3.2.3

3.24

that addresses this issue: Federal Motor Vehicle Safety Standards, Society of
Automotive Engineers, Underwriters Laboratory, and Consumer Product Safety
Commission.

No parts that can come into contact with human skin shall be allowed to reach a
temperature capable of causing a burn injury, Reference UL 60950 “Safety of
Information Technology Equipment” as amended December 1, 2000. Items
carried on the officer’'s person or uniform shall not pose an undue risk of

injury.

Any system component carried on the officer’s person shall meet all Underwriters
Laboratory Standards for shock/electrocution and burn prevention. All batteries
used in such devices shall meet Underwriters Laboratory Standards for safety.

The manufacturer shall provide a warning that components and controls shall not
be placed on the officer’s person so that it prohibits free access to and removal of
firearm, baton, Pepper Spray, handcuffs, etc. The following proposed statement
should be prominent in the owner's manual.

“‘Placement of items on the duty belt can restrict ready access to important
equipment. The location of the wireless transmitter or any other device provided
with this system that is carried on the officer's person should be chosen with care
and consideration. After a location is selected, the officer should test access to
and practice drawing primary items such as service firearms and secondary
defense devices such as Aerosol Subject Restraint, Batons, Electronic Disruption
Devices, etc. Proper operation of handheld radios and other signaling devices
should also be tested as should access to handcuffs and other restraining
devices.”

Any body-worn cords or wires shall be of such construction that they minimize
the risk of strangulation or cause injury from strangulation, cutting off of blood
flow or laceration during assault, slip, fall or other types of Incldents or during a
vehicle crash.

Any component worn or carried by the officer shall be of smooth construction
properly rounded or chamfered to minimize the possibility of injury. The
components shall be free of sharp points or edges that could cause injury during
a fight, slip, fall or other types of incidents. In addition all clips and retention
devices should be designed to minimize the possibility of pinch points that could
cause injury.

14
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3.3 Location of Data Storage

3.3.1 This specification does not require a specific location. However, if mounted in
the passenger compartment it shall meet all safety requirements in section 3.1
above.

3.3.2 If located in the trunk, the component shall meet all requirements for wiring and
safety above. In addition, it shall be constructed, located and mounted in such a
way that the device will not become a hazard to the vehicle fuel system or
passengers forward of the system in a collision.

3.4 Record indicators

3.4.1 A system should have an illuminated record indicator readily visible to persons
outside the vehicle to the front and passenger side that indicates when the
system is actively recording. This indicator does not need to be visible to
occupants inside the vehicle. This record indicator shall comply with 3.1.2.4.

3.4.2 Unmarked patrol vehicles and surveillance vehicles may be exempt from this
requirement depending on local laws and policy requirements.
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Section 4 - General Mobile Video System Specifications

4.1 The mobile video system shall consist of a camera, a recording mechanism,
control center, monitor, wireless microphone/transmitter system to capture audio
outside of the vehicle for traffic stops, and a hard-wired mlcrophone to capture
audio from inside the police vehicle.

4.1.1 Emphasis should be placed on the video system’s ability to maintain consistent
audio/visual recording quality, while subject to interference from the following
sources (See Appendix D for applicable UL Standards Reference):

a) High-powered television stations

b) Other radio frequency interference (mcludmg UHF, VHF and HF
fransmitters.)

c) Automobile alternator, ignition, and electrical systems

d) Automobile heaters / air conditioner fan motors

e) Other patrol vehicle electrical systems to include radios, emergency lights,
siren, mobile data computers, and speed measuring devices

f) High voltage power lines, traffic signals, neon signs, etc.

4.1.2 When in operation, the mobile video system must not generate electromagnetic
or radiation that interferes with communications or other electronic equipment
found within a police vehicle.

4.1.3 Programming of the in-car recording system shall be restricted to authorized
personnel only through the system controller.

a. Electronic Conditions
i. The in-car recording system shall be protected from damage due to
input of voltage, reverse polarity, and electrical transients that may
be encountered.

ii. All programmable parameters shall be contained in non-volatile
memory.

dii. Loss of power to the system shall not result in the unit requiring

reprogramming. Sudden loss of power shall not cause loss of any
recorded data.

4.2 Front-Facing/Primary Camera
4.2.1 Dimensions should be consistent with Officer Safety Section 3.1.

4.2.2 The camera shall operate within the range of temperatures from 0 to 120
degrees Fahrenheit and/or between —18 to 40 degrees Celsius.
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4.2.3 The Camera and lens will be equipped with auto focus, automatic exposure, and
automatic white balance.

4.2.4 The camera shall have a backlight compensation setting.

4.2.5 The camera shall be a solid state imaging system that shall not be subject to
burn in, or interference by magnetic fields. (Refer to the ETATS document)

4.2.6 The camera shall have a minimum color resolution of 450 horizontal lines.

4.2.7 The camera shall be capable of being rotated 180 degrees on a horizontal plane
in either direction on its mount without having to loosen any screws or knobs.

4.2.8 The color camera shall be capable of providing an image consistent with the
minimum requirements listed in 6.3.2.

4.2:9 The camera shall operate on a filtered power source, regulated, and short-circuit-
protected. The voltage supplied to the camera shall meet the manufacturer’s

specification and shall not vary with fluctuations of the system’s electrical system
voltage of between 9 and 18 volts.

4.2.10 The camera shall provide a minimum field of view of 24 feet width at distance of
35 feet (40 degrees).

4.2.11 The camera should provide both automatic and manual focus capabilities, which
are user selectable.

4.2.12 The camera shall offer a signal-to-noise ratio of at least 46db.

4.3 Video Monitor

4.3.1 The monitor must be a at least a 3 inch (diagonally measufed) color monitor.

4.3.2 The monitor shall operate between 32 and 120 degrees Fahrenheit and/or
between 0 and 49 degrees Celsius.

4.3.3 The monitor shall be capable of displaying a live picture from the camera when
the system is on (even if recording is not in progress).

4.3.4 The system shall include a system speaker to provide monitoring of live audio
from thé portable transmitter microphone and from recorded sounds during the
playback mode. The system shall contain a readily accessible control to enable
and disable monitoring of live audio.

4.3.5 The system shall have a volume control, which will allow the user to adjust audio
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4.3.6

4.3.7

43.8

level and turn off sound if desired.
The recording device shall operate independently of the monitor.

The monitor should have the capability to display: date/time, user identification
information, emergency light indication, siren indication, braking indicator and
microphone activation indicator.

The monitor shall operate on a filtered power source, regulated, and short-circuit-
protected. The voltage supplied to the monitor shall meet the manufacturer’s
specification and shall not vary with fluctuations of the system’s electrical system
voltage of between 9 and 18 volts.

4.4 Audio - Wireless Transmitter:

4411

Range of 1000 feet with line of sight at.ideal conditions

4.4.1.2 Transmitter: internal antenna

4.4.1.3 Operator shall have the ability to deactivate audio from remote audio

transmitter, but NOT disable video recording.

4.4.1.4 Activate audio and video from remote audio transmitter

4.41.5 Redundant microphone built-into audio transmitter

4.4.1.6 Use of FCC-approved frequency bands

4.4.1.7 Digital transmission to ensure clarity of audio without distortion throughout the

range of the transmitter (Use of spread spectrum technology is recommended).

4.4.1.8 Audio transmitter shall be able to be synchronized to receiver in the vehicle.

4.4,1.9 Rechargeable battery standby (15 hrs minimum) and talk time (3.5 hrs

minimum).

4.5 Camera/Mobile Digital Video Recorder (MDVR) Controls:

4.5.1

Controls
a) Power on/off
b) Play
¢) Record start/stop
d) Fast Forward
e) Rewind
f) Stop
g) Pause

Version 12 1/18/2007 19




In-Car Video Camera Systems Performance Specifications: Digital Video Systems Module

4.5.2 Camera Controls, if not easily accessible on camera:
a) Zoom in/out

b) Auto Focus on/off
¢) Backlight Compensation

4.5.3 Indicators:
a) System Power on
b) Microphone on
¢) Media inserted and operational with remaining capacity/time available
d) Recording
e) Fast Forward
f) Stop
g) Time Counter
h) Diagnostic Indicator

4.5.4 The recording functions shall be activated by any of the following modes:
a) User pushes record button.
b) Activation of the emergency lights and/or sirens.
c) User activates the record button on the wireless microphone transmitter.
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Section 5 - Security Features

5.1 The in-car recording system shall have the capability to restrict access to the
programming functions, including but not limited to time/date features.

5.2 The recording device must have the capability of preventing the user from erasing
and recording over previously recorded information from either inside the vehicle
or at the recording device controls.

5.3 Vehicle Recording System Integrity

5.3.1 Integrity of vehicle recording systems refers to the validity of the digital asset
captured by the system, in which the system limits the potential for errors.

5.3.1.1 The Active and Archival Storage systems shall provide a mechanism for
backing-up digital assets.

5.3.1.2 The Active and Archival Storage systems should utilize fault tolerant storage or
similar technology.

5.3.1.3 User interfaces should prevent the input of invalid data.
5.4 Consistency

5.4.1 Time Consistency '

5.4.1.1 Time stamping in whatever format offered or selected, shall be consistent within
all system components.

5.4.1.2 The Vehicle’s recorder clocks should be synchronized to the Active and
Archival Storage System within 0.5 seconds, when the vehicle recorders have
electronic connectivity to the storage systems. The manufacturer should
provide evidence that system components are synchronized in time.

5.4.1.3 Metadata, including time stamping, shall remain accurate with respect to the
recording as it was captured, despite any time sync irregularities in a secondary
unit, archival system, or viewer.

5.4.1.4 Time-stamping between the components of the digital asset shall be consistent
and maintained. This must be verifiable by a means offered by the
manufacturer.

5.4.1.5 Each component in the system maintaining ana independent clock shall contain
a mechanism to backup the clock for a minimum of fourteen days in the case of
primary power failure to the component.
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5.4.2 Digital Asset Consistency

The inclusive subsystems within the overall system shall be able to recognize
and move data interchangeably. This is in correlation with any recommendations
included in the authenticity section of this document.

5.4.3 Subsystem Consistency

The components within the system from different manufacturers shall be in
compliance with technical recommendations as indicated in this document. To
ensure consistency of the digital asset, routine maintenance and repair should be
done based upon manufacturer recommendations.

5.5 Authenticity
5.5.1 Authenticity of individual access

5.5.1.1 In-Car System

5.5.1.1.1 The recorder shall identify the vehicle in which the recorder is mounted.
5.5.2 Authenticity of equipment
5.5.2.1 Officer Assignment

5.5.2.1.1 Removable Media shall indicate the badge number of the officer assigned to
the media or the vehicle ID and the officer assigned to transfer the media, if

applicable, and the Media ID.

5.5.2.1.2 Non-Removable Media shall indicate the badge number of the officer or the
vehicle ID and the officer assigned to transfer the media, if applicable, and
shall be related to a specific digital asset.

5.5.2.1.3 Optionally the officer and the officer assigned to transfer the media, if
applicable, may log into system and validate that the equipment is operating

properly.
5.5.2.2 Physical Security of the Recorder

5.5.2.3 During system Inltlatlon, the system should have the capability to visually
indicate to the officer if the system has been tampered with.

5.5.3. Authenticity of Recorded Material

5.5.3.1 The Vehicle Video Capture System shall provide a mechanism to capture the
time and date of the recording. The time and date of the recording shall
become part of the Chain of Custody Audit Log associated with Type 1 and

. Type 2 recordings.

5.5.3.2 The Active Storage System shall be able to include the Media ID of any
removable media used to transfer the digital asset from the Vehicle Video
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Capture System. ' The Media ID shall become part of the Chain of Custody Audit
Log of Type 1 recordings.

5.5.3.3 All Type 1 digital asset recording systems using electronic transfer of the
recorded material shall have an automated authentication mechanism. Digital
asset authentication shall be attached to the digital asset sequence when first
recorded. The video recording equipment shall use a digital signature that has
been standardized and approved by the America Bar Association (ABA) [Digital
Signature Guidelines, Information Security Commiittee, Electronic Commerce &
Infrastructure Technology Division, of the American Bar Association. 1996.]

5.5.3.4 Prior to the electronic transfer of Type 1 digital assets, metadata shall be
attached.

5.6  Transfer of Digital Assets
The Archive and Active Storage systems shall provide a chain of evidence report
detailing all Digital Assets activity listed below.

5.6.1 Physical Digital Asset Transfer Using Removable Media:

5.6.1.1 The Chain of Custody Audit Log shall contain a Media Identification Number
consistent with operating agency policy.

5.6.1.2. An Integrity check shall be used to validate that the digital asset on the Active
Storage is an gccurate copy to any data on the removable storage media prior
to the clearing of data on the removable storage media.

-5.6.1.3 The Chain of Custody Audit Log for Type 1 digital asset included on the Active
Storage System shall contain the following items when the digital asset on a
removable media device (e.g., Spinning Optical, Flash, Digital Tape, or
Removable Magnetic) is transferred to Active Storage:

a) Name or ID (badge number or employee number) of officer or person
submitting digital asset for transfer;

b) Media identification number (if tracked by the department);

¢) Number of “copies” made to other media (e.g., Tape, Spinning Optical
Media, Other server storage location);

d) Retention period for digital asset;

e) Integrity check performed to validate that the digital asset transferred to
the active storage is an accurate copy prior to any clearing of data on the
removable storage media.

5.6.2. Wireless Data Transfer:

5.6.2.1. An Integrity check shall be used to validate that the digital asset on the Active
Storage is an accurate copy to any data on the recorder prior to the information
being deleted from the recorder.
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5.6.2.2 Wireless Transfer Network Topology: |

5.6.2.2.1 A wireless network used to transfer the digital asset from the recorder to
Active Storage shall, at a minimum, use 128-bit encryption to create a secure
connection for the digital assets to be transferred. Manufacturers, at their
customers’ discretion, may provide other security technologies that surpass
128-bit encryption. See Section 8.9.3 for more information on additional
forms of digital asset protection.

5.6.2.2.2 IEEE standards based wireless networking equipment shall use the following
security guidelines:
a) Customized network name;
b) Disabled SSID/ESSID (Network Name) broadcast; and
¢) 128-bit RC4 link encryption. -

Additional security standards which exceed those set by the standards listed above may
be applied to the wireless link as defined by the customer or manufacturer.

5.6.2.2.3 If a non-IEEE standards based wireless networking equipment is used, it
should be configured to at least meet the equivalent minimums defined in
5.6.2.2.1 and 5.6.2.2.2.

5.6.2.2.4 Audit Trail ltems on the Active Storage

The Chain of Custody Audit Log for Type 1 digital assets included on the Active Storage
System shall contain the following items when wireless (automated) digital asset
transfer from the recorder to Active Storage is used:

a) Successful wireless connection with recorder made;

b) Time/date of transfer;

c) Number of “copies” made to other media (e.g., Tape, Spinning Optical
Media, Other server storage location);

d) Retention period for digital asset; ,

e) Integrity check performed to validate that the digital assct transferred to
the server is an accurate copy prior to any clearing of data on the recorder
storage medium.

5.6.3. Wired Data Transfer:

5.6.3.1 An Integrity check shall be used to validate that the digital asset on the Active
Storage is an accurate copy to any digital asset on the recorder prior the
information being deleted from the recorder.

5.6.3.2 Wired transfer network topology:

5.6.3.2.1 A private network (i.e., separate from any other networks) used to transfer the
digital assets from the recorder to Active Storage shall be considered secure
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since it is limited in its scope and is restricted from being accessed by any
device except for the recorder and the Active Storage server.

5.6.3.2.2 A public network (i.e., where the data must cross over another non-private
network) used to transfer the digital asset from the recorder to Active Storage
or between Active Storage and Archival Storage shall, at a minimum, use
128-bit encryption to create a secure connection for the digital assets to be
transferred. Manufacturers, at their customers’ discretion, may provide other
security technologies that surpass 128-bit encryption. See Section 8.9.3 for
more information on additional forms of digital asset protection.

5.6.3.3 Audit Trail Items on the Active Storage

The Chain of Custody Audit Log for Type 1 digital assets included on the Active Storage
System shall contain the following items when wired (automated) digital asset transfer
from the recorder to Active Storage is used: '

a) Successful wired connection with recorder made;

b) Time/date of transfer;

¢) Number of “copies” made to other media (e.g., Tape, Spinning Optical
Media, Other server storage location);

d) Retention period for digital assets;

e) Integrity check performed to validate that the digital assets copied to the
server is an accurate copy prior to any clearing of data on the removable
storage medium.

5.6.4 Transfer from Active Storage to Archival Storage

The Chain of Custody Audit Log for Type 1 digital asset shall contain the following items
when the digital asset is transferred form Active Storage to Archival Storage:

a) Name of System Administrator initiating the transfer (if process is not
automated);

b) Time/date of transfer;

c) Retention period for digital assets;

d) Integrity check performed to validate that the digital asset transferred from
Active Storage to Archival Storage is an accurate copy prior to clearing of
Active Storage.

5.6.4.1 Retrieval of Digital Assets from Archival Storage back to Active Storage

The Chain of Custody Audit Log for Type 1 digital assets shall contain the following
items when the digital asset is transferred form Archival Storage to Active Storage:

a) Name of System Administrator initiating the transfer (if process is not
automated); )
b) Time/date of transfer;
~ ¢) Retention period for digital assets;
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d) Integrity check performed to validate that the digital assets transferred
back to Active Storage is an accurate copy should the digital assets stored
in Archival Storage be removed.

5.6.4.2 Retrieval of Digital Assets

The Chain of Custody Audit Log for Type 1 digital assets shall contain the following
items on retrieval of data from Active or Archival Storage for replication onto
departmentally accepted media (e.g., Spinning Optical, Flash, Digital Tape, or
Removable Magnetic) for presentation in court or other official capacity:

a) Name of System Administrator or designated personnel requesting digital
- asset for export;
b) Time/Date of export;
c) Retention period for digital assets;
d) Integrity check to validate that exported copy is an accurafe copy of
original digital asset in Active or Archival Storage.

5.6.5 The Chain of Custody Audit Log for Type 1 digital assets shall contain the date,
time and an identifier that indicates the digital assets removed.

5.6.6 Physical storage and archival of removable non-WORM media

5.6.6.1 If the MVS records on removable media and the removable media is the
Archival System, then the Chain of Custody Audit Log for Type 1 digital assets
shall contain an indication if the digital asset on the removable non-WORM
media has been transferred to Active Storage (e.g., is the digital asset on the
removal non-WORM media marked as “deleted”?).

5.6.6.2 An Integrity check shall be used to validate that the digital asset on the Active
Storage is an accurate copy of any data on the removable storage media prior
to setting the deleted indication.

5.7 Physical Security

5.71 In-Car Equipment Security
The following items shall be included to protect the vehicle’s recording media:

5.7.2 Equipment dlagnostics

5.7.2.1 When powered, the recorder shall perform a self-test to insure complete
functionality. If the recorder does not pass the self-test, it shall immediately
notify the user.

5.7.2.2 The recorder shall be able to monitor itself while in operation. Should a
component of the recorder fail while in operation, the recorder shall immediately
notify the user.
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5.7.2.3 The recorder shall provide the following media diagnostics:

a) Indicate amount of storage space remaining on media; and
b) Send a notification to the user (audible/visual) that storage is reaching its
maximum capacity.

5.7.3 Equipment Enclosure

5.7.3.1 Recording device shall be physically mounted in the vehicle, following the
manufacturer's recommendations, to prevent removal without tools and deter

theft of the device.

5.7.3.2 If removable, the recording device shall, at a minimum, be secured using a
physical lock that prevents unauthorized removal of recorder from the vehicle.
A key is required to unlock the recorder for removal from the vehicle.

a) Keys to the physical lock can include but are not limited to:
i. A typical key, though one that can not be easily duplicated (cylindrical

key, etc.)
ii. A “credit card” style magnetic strip that can be “swiped” to release the

lock.
iii. An electronic “chip” which will release the lock when placed into

proximity of a specific sensor.

5.7.4 Removable Media Security

5.7.4.1 The recording media shall be secured using a locking mechanism that prevents
unauthorized removal of the storage media from the recorder.

5.7.4.2 The recording device shall indicate when media is inserted into the recorder

5.7.4.3 A key shall be used to unlock the recording media for removal from the
recorder. Examples of the type of keys that may be used to secure the
-recording media are but not limited to:

a) A physical key, though one that can not be easily duplicated (e.g.,
cylindrical key);

b) A “credit card” style magnetic strip that can be “swiped” to release the lock;

c) An electronic “chip” which will release the lock when placed into proximity
of a specific sensor; or

d) A password that is entered into the recorder.

5.7.4.4 Non-removable recording media shall be housed inside the recorder to prevent
tampering with and/or destruction of the media.
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5.7.45 The manufactureti shall provide guidelines on the media life cycle of the digital
asset.

5.7.4.6 Removable media shall contain the following items and markings:

a) Tamper detection process;

b) Damage protection; and

¢) The media must be marked on the exterior with an identifying number or
markings that identify each media and makes that media unique.
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6.1

6.1.1

6.1.3

6.1.4

6.2

6.3

Section 6 — Digital Asset Recording

The digital assets recorded shall accurately and reliably reproduce the viewed
imaged, observed sound and associated metadata as the Type 1 Digital Asset.

The in-car system shall be capable of recording events uninterrupted for a
minimum of three and a half hours (3.5) hours at a minimum resolution of
640x480 (VGA) and a minimum frame rate of 29.97 frames per second (fps).

The 1% instance / primary image shall conform to accepted and known industry
standards. (See Appendix D for applicable UL Standards Reference).

1% instance / primary image shall use a HASH verification process to certify the
authenticity of the digital asset(s) consistent with Section 5 of this document.

The in-car system shall be capable of capturing a forty degree horizontal field of
view as part of the digital asset known as 7% instance / primary image full motion
video.

The exchange of the digital assets from the in-car system, active system, and
archival storage system can be done in various-ways. To that end all systems
shall conform to the following:

a) All electronic transfers / exchanges between the in-car recording system, and
the active, or archival storage system along with any subsequent electronic
transfers or exchanges of the Type 1 Digital Asset between the active and
archival systems shall be lossless and shall be done with a HASH verification
process. The HASH verification process shall be consistent with Section 5 of
this document.

b) All digital assets known as the Type 1 Digital Asset and accompanying audio
tracks shall be capable of being rendered to a uncompressed file in industry
standard file format. The associated metadata shall be transcoded into a file
in standard file format. '

c) All digital assets known as the Type 7 Digital Asset along with their
accompanying audio fracks and associated metadata in an active storage
system shall be capable of being rendered to a proxy Microsoft's Windows
Media File format (WMV).

Interim Evaluation Tests
At the time of publication of this document, the National Institute of Standards

(NIST) is working on but has not yet finalized a set of standards for testing in-car

digital recording systems. The following subjective tests can be used for the
evaluation of all in-car digital recording systems. '
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6.3.1 Daytime Evaluation — Optimal Lighting via Natural Sunlight.

a) License plate testing. License plate is defined as a plate with either raised
or stamped lettering and a plate that has a smooth or computer applied
lettering. ‘

i) The license plate testing is established by placing one vehicle behind
another at a distance of eighteen (18) feet from the front bumper of the
patrol car to the rear bumper of the vehicle in question. This testing
could also be accomplished by placing a series of plates on a static
display at the eighteen (18) foot mark from the front bumper of the
patrol vehicle.

ii) The System shall be capable of accurately and reliably recording and
playing back license plate(s) identification alphanumeric characters
used in the test.

iii) All tests shall have in addition to the digital assets collected by in-car
system a still picture(s) taken by a stand-alone camera for verification
of the license plates identification alphanumeric characters.

b) Air Force Standard Chart Testing. The Air Force Standard Charts (AFSC)
will be provided by the IACP for testing.
i) The AFSCs shall be placed at a distance of thirty-five (35) feet from the
front bumper of the patrol car vehicle.
i) The system shall be capable of accurately and reliably recording and
playing back AFSCs used in the test.

c) NHTSA Walk and Turn and One Leg Stand Testing. The standard field
sobriety tests shall be conducted in accordance with the NHTSA manual.
Instructions will be provided for the conducting of these tests by IACP.

i) The Walk and Turn test shall be conducted beginning at a location that
is 18 in front of the patrol car's front bumper. The individual
performing the test shall start walking away from the patro! car. The
person shall conduct this test on an imaginary line that is extended
forward from both the left and right sides of the patrol car.

ii) The One Leg Stand will be conducted with the person facing the
camera standing at the 24’ mark from the patrol car's front bumper.
The person shall conduct this test on an imaginary line that is extended
forward from both the left and right sides of the patrol car.

iiiy The system shall be capable of accurately and reliably recording and
playing back these tests.

d) Sports Ball Tests. The balls to be used for this test shall be a collegiate
football, a size five (5) black and white soccer ball, a softball, a baseball

and a golf ball.
i) The test will be conducted in the following manner and will be repeated

with each of the balls specified above;
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ii) A standard passenger car will be parked eighteen (18) feet in front of
the patrol car measured from the front bumper of the patrol car to the
rear bumper of the subject car.

iiiy An average height person will sit in the driver's seat of the subject car.

iv) The “driver” will place a ball in their right hand. The “driver” will place
their upper arm parallel to the ground and move the ball from an
extended arm position to near their shoulder three times at a cycle time
of approximately one second per extended/shoulder/extended cycle.

v) After completing the third cycle while the ball is near the shoulder the
“driver” will quickly throw the ball out the passenger window.

vi) This test shall be repeated three times with each ball.

vii) The system shall be capable of accurately and reliably recording and
playing back these tests.

-6.3.2 Nighttime Evaluation will be conducted indoors or out in an area with no
additional lighting over that provided by the patrol car. The patrol car lights will
be as follows:

a) The bright headlamps shall be on.

b) A standard Unity A-pillar spotlight shall be on and aimed at the center of
the back window of the subject car.

¢) Two halogen takedown lights of 50 watts each mounted on the roof asin a
standard police bar light shall be activated as well.

The following tests shall be conducted:

a) Air Force Standard Chart Testing. The Air Force Standard Charts (AFSC)
will be provided by the IACP for testing.

i) The AFSCs shall be placed at a distance of thirty-five (35) feet from the
front bumper of the patrol car vehicle.

ii) The system shall be capable of accurately and reliably recording and
playing back AFSCs used in the test.

h) NHTSA Walk and Turn and One leg Stand Testing. The standard field
sobriety tests shall be conducted in accordance with the NHTSA manual.
Instructions will be provided for the conducting of these tests by IACP.
iy The Walk and Turn test shall be conducted beginning at a location that

is 18" in front of the patrol cars front bumper. The individual
performing the test shall start walking away from the patrol car. The
person shall conduct this test on an imaginary line that is extended
forward from both the left and right sides of the patrol car.

i) The One Leg Stand will be conducted with the person facing the
camera standing at the 24’ mark from the patrol car's front bumper.
The person shall conduct this test on an imaginary line that is extended
forward from both the left and right sides of the patrol car.
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c) The Sports Ball Tests. The balls to be used for this test shall be a
collegiate football, a size five (5) black and white soccer ball, a softball, a
baseball and a golf ball.

i) The test will be conducted in the following manner and will be repeated
with each of the balls specified above;

ii) A standard passenger car will be parked eighteen (18) feet in front of
the patrol car measured from the front bumper of the patrol car to the
rear bumper of the subject car.

iii) An average height person will sit in the driver’s seat of the subject car.

iv) The “driver” will place a ball in their right hand. The “driver” will place
their upper arm parallel to the ground and move the ball from an
extended arm position to near their shoulder three times at a cycle time
of approximately one second per extended/shoulder/extended cycle.

v) After completing the third cycle while the ball is near the shoulder the
“driver” will quickly throw the ball out the passenger window.

vi) This test shall be repeated three times with each ball.

vii} The system shall be capable of accurately and reliably recording and
playing back these tests.

6.4 The recording system shall interface with the vehicle emergency lights and/or siren
currently installed in the vehicle, and may be activated by _all of the following
modes: 1) User pushes the record bution; 2) Activation of the emergency lights
and/or siren; and 3) User activates the record button on the wireless transmitter.

6.5 The recording system should activate during an accelerometer event (to be
designated by departmental policy).

6.6 The system’s timekeeping device and the vehicle’s identifier shall be protected by a
system battery backup to prevent loss of information in the event the vehicle battery
is disconnected for up to a minimum of fourteen (14) days.

6.7 System/Metadata

6.7.1 All metadata shall be capable of belhg super-imposed or absent on the screen
during playback mode.

6.7.2 Recommended: abilily lo support enabled or disabled audio capture by system
administrator for pre-event and post-event buffered/recorded video, along with
backend evidence preparation/export tools for playback in court.
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Section 7 - Data Point for Interoperability

71 Active or Archival Storage Server

Interoperability shall begin after the transfer of the digital asset from the mobile digital
video recording unit located in the field. Access and availability should be granted in
order to conduct the sharing of the digital asset at this prescribed data point within the
capture, transfer and archival process.

7.2 Types of Interoperable Exchange

7.21 Two levels of Interoperable Exchange
There shall be at least two Interoperable Digital Assets obtained from the Active or

Archival Storage Server.

7.2.1.1 Type 1 Interoperable Digital Asset
The video, audio, and associated data that meet the criteria as defined by Section 6.2.b

shall serve as the evidentiary digital asset.

7.2.1.2 Type 2 Interoperable Digital Asset
The video, audio, and associated data identified as the proxy in Section 6.2.c shall

serve as the interoperable digital asset.
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Appendix A — Recommended Policies and Best Practices

1.1 All mobile video systems shall bé of industrial/commercial grade. No prototype
models will be considered for testing. ‘

1.2  Requirements

1.2.1 The mobile video system (in-car camera) shall have a proven, reliable record in
actual vehicular use under a variety of conditions. This record shall be evidenced
by wither manufacturers' testing results, or filed testing results by other law
enforcement agencies.

1.2.2 The vendor must have experience in manufacturing and supporting such
systems to include provisions for parts and service as needed.

1.2.3 The vendor shall provide business and financial history upon request.

1.2.3.1 Vendors that do not manufacture the components comprising the video
system shall be authorized by the original component manufacturer to resell
such components. A copy of a factory-authorized dealer certificate shall be

provided.

1.2.3.2 The basic design of all equipment shall be in full production, no prototype
models will be considered.

1.2.3.3 All components of the system must comply with Federal Communications
Commission (FCC) standards.

1.2.34 To document vendors’ experience in the manufacture, sales, and support of
mobile video systems, the vendor shall list agencies to which mobile video
systems were sold. Letters of reference for verification should be included.

1.2.4 Sample and Demonstration:

Prior to award, the agency reserves the right to require any bidder to provide complete
video systems of the exact conflguration offered for the purposes of evalualion to
determine compliance with the specification requirements.

1.2.4.1 Any mobile video system may be field and laboratory tested by state or
independent laboratories to verify its acceptable level of performance and
conformity to specifications.

1.3  Warranty Section

1.3.1 All camera, recorder, environmental control components, wireless
microphones and transmitters, receiver, monitor, and control circuit
components, shall be warranted to ensure they are fit for their intended
purpose for a minimum of one year.
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1.3.2

1.3.3

1.4

1.4.1

14.2

1.4.3

1.4.4

1.5
1.5.1

1.5.2

1.5.3

1.5.4

1.5.5

All defective équipment shall be repaired or replaced within the contracted terms
of the warranty. Law enforcement agencies should take into consideration the
down time of a vehicle placed out of service due to equipment failure.

For warranty purposes, the warranty time begins with initial installation of said
equipment in the vehicle.

Vehicle Recording System Integrity

The officer assigned to the vehicle shall log into the recorder prior to the use of
the recorder. This login may be through a User Identification and authentication
mechanism provided by the recorder or by standing in front of the camera and
recording the Officer's image and voice.

Before each shift, the officer shall visually verify the equipment has not been
tampered with or has been damaged.

A Visual “check” of removable media shall be made to ensure no tampering has
occurred, tamper seals are in place (similar to tape used to seal evidence
envelopes); and no scratch marks are on the storage device.

The IACP Model Policy requires the user officer to conduct an operational
readiness test of the system prior to the beginning of their tour of duty. If the
system is malfunctioning, they shall notify their supervisor and communications.
The supervisor shall make the determination as to when and how the system is
repaired or in some cases whether to keep the unit in service.

Active and Archival Storage Systems

The Active and Archival Storage system shall be located in a secured building
(e.g., police station) in a room with restricted access (e.g., server room).

The Active and Archival Storage system should be cloned at another location.

When the media is being transferred to another medium during the back-up, the
file should also be stored separately from the main server.

Access and authentication to the Active and Archival Storage System shall be
governed by the agency’s existing policies and procedures and shall include
additional levels of user authentication prior to granting access

Electronic notification shall be provided for each digital asset intended to be
removed from Active or Archival Storage at a time prior to removal based on
operating agency policy according to the retention period for the digital asset(s).
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1.6  Removable Media Security
1.6.1 Physical tamper detection.

1.6.1.1  The operator of the recorder shall perform a physical “check” of removable
media to ensure no tampering has occurred:
a) No scratch marks on storage device; and
b) Physical tamper detection devices in place.

1.6.2 Key Management. Keys shall be managed via agency policies and procedures
such as:

a) ldentification of individual with key to media;
b) Identification of individual with a “master” key; and
c) ldentification of individual that can replicate keys.

1.7  Back Office Equipment Security

Any space used by the agency to house the Active Storage, Archival Storage, and
associated equipment housed in the agency’s back office shall include:

a) Equipment housed in secured facility with limited employee access.

b) Secured system access:

c) System captures standard “audit’ information when user logs into system;

d) System captures number of times user attempts to log into system; and

e) System user accounts become inoperable if more than three unsuccessful
log-on attempts have been made.

f) System “passwords” governed by agency policy requirements:

i. Passwords to user accounts should be changed on a regular basis per
departmental policy, though the IACP recommends that the user
account passwords to the digital video system be changed every 30
days for enhanced security.

ii. Force “character” requirements for passwords, e.g. numeric, alpha,
caps, etc.

1.7.1  Operational Policy Considerations. These are questions that should be
considered when setting operational policy related to the use of the recorder,
recorded material, or archive. These ‘considerations are items that support the
recommendations in these specifications but are beyond the scope of the
minimum recommendations.

1.8. Operational Digital Asset Transfer Policy
1.8.1 The agency should have a documented transfer policy with procedures
establishing:

b) How the transfer of the digital asset from the vehicle takes place;

c) Available storage capacity remaining limit at which point the digital asset
should be transferred from the vehicle recorder;
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d) How equipment or removable media keys should be managed via policies
and procedures, such as:

i. Identification of individual with key to media;
ii. ldentification of individual with a “master” key;

e) ldentification of individuals who can replicate keys;

f) Who'is allowed to initiate the transfer or handle any removable media;

g) How to maintain a manual audit trail;

h) Recommended audit trail metrics for instances when the physical (manual)
transfer of the digital asset from the recorder to Active Storage uses a
removable media device (e.g., Spinning Optical, Flash, Digital Tape,
Removable Magnetic);

i) A system for establishing the identification (badge number or employee
number) of the officer or person submitting the digital asset for transfer. (It is
recommend that when a major incident occurs, authorized personnel
respond to the scene and take custody of the digital asset.);

j) Media identification numbering system (if tracked by the department);

k) The capture of time/date of the transfer;

I) The capture of the size of the digital asset transferred,;

m) The capture of the number of “copies” made to other media (e.g., Tape,
Spinning Optical Media, Other server storage location);

n) Acceptable retention periods for digital asset;

o) How integrity checks are to be performed as a means to validate that the
digital asset transferred to the active storage as an accurate copy prior to
any clearing of digital assets on the removable storage media;

p) Indicate successful transfer of digital asset capture; and

g) Dictate how metadata are specifically coordinated and managed, to include
where and how a user or may not be permitted access.

1.8.2 Archival policies. How long the digital asset needs to be archived shall be
mandated by the agency in accordance with local and state laws. It is an
operational and departmental policy that needs to be established

1.8.3 Verification of location of capture of recorded digital assets. Proof of where the
digital asset was captured through verification by officer in the stated location.

1.8.4 Electronic check of the Chain of Custody Audit Log on the media.
1.9 Manufacturer Considerations.

Although not part of the minimum recommendations, these are additional areas that
should be considered when specifying an Vehicle Video Capture System.

1.9.1 Storage Solution
e What are the methods of digital asset retention offered by the manufacturer?
e Does the manufacturer provide a storage solution that facilitates the removal
of the video from the vehicle?
e Types of storage solutions:
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o Hard drive;

o Digital cassette;

o Optical media;

o Flash media.
Transfer Methods:

o Automatic;

o Manual;

o Wireless;

o Wired.
Ease of removal of the storage solution.
Does the manufacturer provide a method to electronically identify when the
media is removed from the vehicle recorder and individually logged into the
system at the time the media was removed?
Does the manufacturer's solution provide a method to configure an alert
indicating when the maximum storage capacity in the vehicle equipment is
being approached?
Does the manufacturer's Active and Archival Storage systems provide
protection against failure of the storage solution?
Does ‘the manufacturer's vehicular equipment contain mecharnsms to
minimize the damage to the digital assets in case of vehlcle crash, fire, and/or
physical abuse?
Does the manufacturer's equipment contain tamper detection mechanisms?
Does the manufacturer's equipment contain tamper resistance mechanisms?
What is the cost-effectiveness of the storage solution?
What is the shelf life of the storage solution? For a class 1 felony, can the
digital asset be kept available for a minimum of 25 years and up to 75 years?
Does the manufacturer's storage solution indicate when the recorder or
removable media is operated outside of the manufacturer's specified
temperature range? This ‘indication may be used to determine when to
recertify the equipment or replace the storage solution.
Docs the recorder include functionality to track the estimated remaining
lifetime of the removable media?
Does the manufacturer provide a method to electronically identify removable
media?

1.9.2 Chain of Custody

Version 12

Does the manufacturer provide physical security for the vehicle equipment?
Are there mechanisms to prove that the digital asset is original?

Does the manufacturer include a CPU or Hardware |ID of the vehicle recorder
in the audit log of the digital asset?

Is there an ability to indicate where and when digital asset was captured?
Does the equipment provide electronic validation of location and time
synchronization between recorders through use of GPS equipment?

Is the time and date on the recorders synchronized to the back office
equipment? .
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1.9.3

s Does the manufacture provide evidence that system components are

synchronized in time?

¢ Can the manufacturer provide a recording stream that is not alterable? -

o Does the manufacturer provide the capability of assigning individuals
authorization to access the media?

¢ Does the manufacturer provide the capab|l|ty of protecting the digital asset on
removable media so that it cannot be accessed by unauthorized equipment?

¢ Does the manufacturer provide synchronization between the record streams
and telemetry streams from one or more mobile systems for playback?

e Does the manufacturer provide a method for the user of the vehicle recorder
to log in and authenticate?

Electronic Transfer

e Does the manufacturer provide other security methods? ‘

e Cryptography methods other than 128-bit encryption may be used to create a
private network connection for digital asset transfer. Does the manufacturer
provide technical documentation to support admissibility hearings if an
encryption method other than 128-bit encryption is used?

o Other forms of high security tunnels (e.g., VPN, IKE, PKI, DES, 3DES, IPSec,
AES, TKIP) are commercially available and provide security beyond what is
provided by 128-bit encryption. At their customers’ discretion, manufacturers
may provide a higher level of data confidentiality for the transfer of digital
assets. Does the manufacturer provide technical documentation to support
admissibility hearings that ensures that the link is secure and that the data
transfer across the link meets the integrity requirements laid out in these
specifications?

o Manufacturers, at their customers’ discretion, may also prowde encryption of
the digital asset using commercially available, or proprietary methods prior to
transfer to Active Storage using one. Does the manufacturer provide
technical documentation to support admissibility hearings to ensure that the
digital asset once decrypted on the other side of the transfer is an accurate
copy of the, original and meets the integrity requirements laid in these
specifications?

Version 12 1/18/2007
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Appendix B

Federal Motor Vehicle Safety Standards 201
“Occupant Protection in Interior Impact”
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sr}moth wheel having a diameter of 1.70 m %
1%.

$6.3.1.2.2 During the test, the ambient
temperature, measured at a distance of not
less than 150 mm and not more than 1 m
from the tire, shall not be less than 38 °C.

86.3.1.2.3 Conduct the test, withoui inter-
ruptions, at not less than 120 km/h test speed
with loads and test periods not less than
those shown in the following table:

. Duration Load as a percentage of
Test period (hours) tire maximum load rating
1 4 85%

2 6 a0

3 T 24 100

$6.3.1.24 Throughout the- test, the infla-
tion pressure is not corrected and the test
loads are maintained at the wvalue cor-
responding to each test period, as shown in
the table in 86.3.1.2.3.

56.3.1.2.5 Allow the tire to cool for ome
hour after running the tire for the time spec-
ified in the table in $6.3.1.2.3, measure its in-
flation pressure. Inspect the tire externally
on the test rim for the conditions specified
in $6.3.2(a).

S6.3.2 Performance requirements. When the
tire is tested in accordance with $6.3.1:

(2) There shall be no visual evidence of
tread, sidewall, ply, cord, belt or bead sepa-
ration, chunking, open splices, cracking or
broken cords.

(b) The tire pressure, when measured at

least one hour after the end of the test, shall
not be less than the initial pressure specified
in S6.3.1.

S6.4 Low Inﬂation Pressure Performance

S6.4.1 Test conditions and procedures.

S6.4.1.1 Preparation of tire.

$6.4.1.1.1 This test is conducted following
completion of the tire endurance test using
the pamae tire and rim assemhbly tested in ao-
cordance with 86.3 with the tire deflated to
the following appropriate pressure:

Tire application Test(lglx;eas;sure
B-melile:
Standard load ... 140
160
Load Range C ... 200
Load Range D .. 260
Load Range E .. 320
CT:
Standard load 170
Extra load 180

$6.4.1.1.2 The assembly is conditioned at
not less than 88 °C.

$6.4.1.1.3 Before or after mounting the as-
sembly on a test axle, readjust the tire pres-
sure to that specified in 86.4.1.1.1,

86.4.1.2 Test procedure.

49 CFR Ch. V (10-1-05 Edition)

86.4.1.2.1 The test is conducted for ninety
minutes at the end of the test specified in
$6.3, continuous and uninterrupted, at a
speed of 120 km/h (75 mph).

$6.4.1.2.2 Press the assembly against the
outer face of a test drum with a diameter of
1.70m + 1%. )

$6.4.1.2.3 Apply to the test axle a load
equal to 100% of the tire’s maximum load
carrying capacity.

$6.4.1.2.4 Throughout the test, the infla-
tion pressure is not corrected and the test
load is maintained at the initial level.

$6.4.1.2.5 During the test, the ambient
temperature, at a distance of not less than
150 mm and not more than 1 m from the tire,
is maintained at not less than 38 °C.

$6.4.1.2.6 Allow the tire fo cool for one
hour. Measure its inflation pressure. Then,
deflate the tire, remove it from the test rim,
and inspect it for the conditions specified in
86.4.2(a). ,

S6.4.2 Performance requirements, When the
tire is tested in accordance with $6.4.1:

(a) There shall be no visual evidence of
tread, sidewall, ply, cord, innerliner, belt or
bead separation, chunking, open splices,
cracking, or broken cords, and

(b) The tire pressure, when measured at
least one hour after the end of the test, shall
not be less than the initial pressure specified
in 86.4.1.

S6.5 Tire strength.

S6.5.1 Tire strength for P-metric tires. Each
tire shall comply with the requirements of
85.3 of §571.109.

S6.5.2 Tire strength for LT tires. Bach tire
shall comply with the requirements of 87.3 of
§571.119. .

86.6 Tubeless tire bead unseating resistance.
Bach tire shall comply with the require-
ments of $5.2 of §571.109. -

* L % * *

§571.201 Standard No. 201; Occupant
protection in interior impact.

81. Purpose and scope. This standard
specifies requirements to afford impact
protection for occupants.

S2. Application. This standard applies
to passenger cars and to multipurpose
passenger vehicles, frucks, and buses
with a GVWR of 4,536 kilograms or less,
except that the requirements of 86 do
not apply to buses with a GVWR of
more than 3,860 kilograms.

S3. Definitions.

A-pillar means any pillar that is en-
tirely forward of a transverse vertical
plane passing through the seating ref-
erence point of the driver’s seat.

Ambulance means a motor vehicle de-
signed exclusively for the purpose of
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emergency medical care, as evidenced
by the presence of a passenger com-
partment to accommodate emergency
medical personnel, one or more pa-
tients on litters or cots, and equipment
and supplies for emergency care at a
location or during transport.

B-pillar means the forwardmost pillar
on each side of the vehicle that is, in
whole or in part, rearward of a trans-
verse vertical plane passing through
the seating reference point of the driv-
er’s seat, unless:

(1) There is only one pillar rearward
of that plane and it is also a rearmost
pillar; or

(2) There is a door frame rearward of
the A-pillar and forward of any other
pillar or rearmost pillar.

Brace means a, fixed diagonal struc-
tural member in an open body vehicle
that is used to brace the roll-bar and
that connec¢ts the roll-bar to the main
body of the vehicle structure.

Convertible means a vehicle whose A-
pillars are not joined with the B-pillars
(or rearmost pillars) by a fixed, rigid
structural member.

Convertible roof frame means the
frame of a convertible roof.

Convertible roof linkage mechanism
means any anchorage, fastener, or de-
vice necessary to deploy & convertible
roof frame.

Daylight opening means, for openings
on the side of the vehicle, other than a
door opening, the locus of all points
where a horizontal line, perpendicular
to the vehicle longitudinal centerline,
is tangent to the periphery of tho opon-
ing. For openings on the front and rear
of the vehicle, other than a door opon
ing, daylight opening means the locus of
all points where a horizontal line, par-
allel to the vehicle longitudinal center-
line, is tangent to the periphery of the
opening. If the horizontal line is tan-
gent to the periphery at more than one
point at any location, the most inboard
point is used to determine the daylight
opening.

Door frame means the rearmost pe-
rimeter structure, including trim but
‘excluding glass, of the forward door
and the forwardmost perimeter struc-
ture, including trim but excluding
glass, of the rear door of a pair of adja-
cent side doors that:

(1) Have opposing hinges;
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(2) Latch together without engaging
or contacting an intervening pillar;

(@) Are forward of any pillar other
than the A-pillar. on the same side of
the vehicle; and

(4) Are rearward of the A-pillar.

Door opening means, for door open-
ings on the side of the wvehicle, the
locus of all points where a horizontal
line, perpendicular to the vehicle longi-
tudinal centerline, is tangent to the pe-
riphery of the side door opening. For
door openings on the back end of the
vehicle, door opening means the locus
of all points where a horizontal line,
parallel to the vehicle longitudinal
centerline, is tangent to the periphery
of the back door opening. If the hori-
zontal line is tangent to the periphery
at more than one point at any location,
the most inboard point is the door
opening. .

Dynamically deployed upper interior
head protection system means a protec-
tive device or devices which are inte-
grated into a vehicle and which, when
activated by an impact, provide,
through means requiring no action
from occupants, protection against
head impacts with upper interior struc-
tures and components of the vehicle in
crashes.

Forehead impact zone means the part
of the free motion headform surface
area that is determined in accordance
with the procedure set forth in $8.10.

Free motion headform means a test de-
vice which conforms tn the specifica-
fions ot part H72, subpart L. of this
chapter,

Interior rear quarter panel means a ve-
hicle interior component located be-
tween thé rear edge of the side door
frame, the front edge of the rearmost
seat back, and the daylight opening.

Mid-sagitial plane of @ dummy means a
longitudinal vertical bplane passing
through the seating reference point of
a designated seating position.

Other door frame means the rearmost
perimeter structure, including trim but
excluding glass, of the forward door
and the forwardmost perimeter struc-
ture, including trim but excluding
glass, of the rear door of a pair of adja-
cent side doors that:

(1) Have opposing hinges;
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(2) Latch together without engaging
or conrntacting an intervening pillar;
and

(3) Are rearward of the B-pillar.

Other pillar means any pillar which is
not an A-pillar, a B-pillar, or a rear-
most pillar.

Pillar means any structure, excluding
glazing and the vertical portion of door
window frames, but including accom-
panying moldings, attached compo-
nents such as safety belt anchorages
and coat hooks, which:

(1) Supports either a roof or any
other structure (such as a roll-bar)
that is above the driver’s head, or

(2) Is located along the side edge of a
window.

Roll-bar means a fixed overhead
structural member, including its
vertical support structure, that ex-
tends from the left to the right side of
the passenger compartment of any
open body vehicles and convertibles. It
does not include a header.

Seat belt anchorage means any compo-
nent involved in transferring seat belt
loads to the vehicle structure, includ-
ing, but not limited to, the attachment
hardware, but excluding webbing or
straps, seat frames, seat pedestals, and
the vehicle structure itself, whose fail-
ure causes separation of the belt from
the vehicle structure.

Seat belt mounting structure means:

(a) A vehicle body or frame compo-
nent, including trim, that incorporates
an upper seat belt anchorage con-
forming to the requirements of S4.2.1
and B84.3.2 of 49 CFR 571.210, that is lo-
cated rearward of the rearmost out-
board designated seating position, and
that extends above a horizontal plane
660 mm above the seating reference
point (SgRP) of that seating position;
and .

(b) A vehicle body or frame compo-
nent, including trim, that incorporates
an upper seat belt anchorage con-
forming to the requirements of $4.2.1
and 84.3.2 of 49 CFR 571.210, that is lo-
cated forward of the rearmost outboard
designated seating position, and that
extends above a horizontal plane 460
mm above the SgRP of that seating po-
sition located rearward of the anchor-
age.

(c) The seat belt mounting structure
is not a pillar, roll bar, brace or stiff-

49 CFR Ch. V (10-1-05 Edition)

ener, side rail, seat, interior rear quar-
ter panel, or part of the roof.

Sliding door track means a track
structure along the upper edge of a side
door opening that secures the door in
the closed position and guides the door
when moving to and from the open po-
sition.

Stiffener means a fixed overhead
structural member that connects one
roll-bar to amnother roll-bar or to a
header of any open body vehicle or con-
vertible.

Upper roof means the area of the ve-
hicle interior that is determined in ac-
cordance with the procedure set forth
in 88.15.

Windshield trim means molding of any
material between the windshield glaz-
ing and the exterior roof surface, in-
cluding material that covers a part of
either the windshield glazing or exte-
rior roof surface.

84 Requirements

S4.1 Ezxcept as provided in $4.2, each
vehicle shall comply with either:

(a) The requirements specified in S5,
or,

(b) The requirements specified in 85
and S6.

84.2 Vehicles manufactured on or
after September 1, 1998 shall comply
with the requirements of S5 and S6.

S5 Requirements for instrument pan-
els, seat backs, interior compartment
doors, sun visors, and darmrests. Each ve-
hicle shall comply with the require-
menbs specified in 85.1 through 85.5.2.

8b.1 Insirument panels. Except as
provided in 85.1.1, when that area of
the instrument panel that is within the
head impact area is impacted in ac-
cordance with 85.1.2 by a 6.8 kilogram,
165 mm diameter head form at—

(a) A relative velocity of 24 kilo-
meters per hour for all vehicles except
those specified in paragraph (b) of this
section,

(b) A relative velocity of 19 kilo-
meters per hour for vehicles that meet
the occupant crash protection require-
ments of S5.1 of 49 CFR 571.208 by
means of inflatable restraint systems
and ‘meet the requirements of
S4.1.5.1(a)(3) by means of a Type 2 seat
belt assembly at the right front des-
ignated seating position, the decelera-
tion of the head form shall not exceed
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80 g continuously for more than 3 milli-
seconds.

85.1.1 The requirements of 85.1 do
not apply to:

(a) Console assemblies;

(b) Areas less than 125 mm inboard
from the juncture of the instrument
panel attachment to the body side
inner structure;

(¢) Areas closer to the windshield
juncture than those statically
contactable by the head form with the
windshield in place;

(d) Areas outboard of any point of
tangency on the instrument panel of a
165 mm diameter head form tangent to
and inboard of a vertical longitudinal
plane tangent to the inboard edge of
the steering wheel; or

(e) Areas below any point at which a
vertical line is tangent to the rearmost
surface of the panel.

$5.1.2 Demonstration procedures.
Tests shall be performed as described
in Society of Automotive Engineers
Recommended Practice J921, “Instru-
ment Panel Laboratory Impact Test
Procedure,” June 1965, using the speci-
fied instrumentation or instrumenta-
tion that meets the performance re-
guirements specified in Society of
Automotive Engineers Recommended
Practice J977, ‘Instrumentation for
Liaboratory Impact Tests,” November
1966, except that:

(a) The origin of the line tangent to
the instrument panel surface shall be a
point on a transverse horizontal line
through a point 125 mm horizontally
forward of the seating reference point
of the front outboard passenger des-
ignated seating position, displaced
vertically an amount equal to the rise
which results from a 125 mm forward
adjustment of the seal or 19 mun; and

(b) Direction of impact shall be ei-
ther:

(1) In a vertical plane parallel to the
vehicle longitudinal axis; or

(2) In a plane normal to the surface
at the point of contact.

85.2 Seat Backs. Except as provided
in 85.2.1, when that area of the seat
back that is within the head impact
area is impacted in accordance with
85.2.2 by a 6.8 kilogram, 165 mm diame-
ter head form at a relative velocity of
24 kilometers per hour, the decelera-
tion of the head form shall not exceed
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80g continuously for more than 3 milli-
seconds.

$5.2.1 The requirements of S5.2 do
not apply to seats installed in school
buses which comply with the require-
ments of Standard No. 222, School Bus
Passenger Seating and Occupant Protec-
tion (49 CFR 571.222) or to rearmost
side-facing, back-to-back, folding aux-
iliary jump, and temporary seats.

$5.2.2 Demonstration procedures.
Tests shall be performed as described
in Society of Automotive Engineers
Recommended Practice J921, “Instru-
ment Panel Laboratory Impact Test
Procedure,” June 1965, using the speci-
fied instrumentation or instrumenta-
tion that meets the performance re-
quirements specified in Society of
Automotive Engineers Recommended
Practice J977, ‘“Instrumentation for
Laboratory Impact Tests,” November
1966, except that:

(a) The origin of the line tangent to
the uppermost seat back frame compo-
nent shall be a point on a transverse
horizontal line through the seating ref-
erence point of the right rear des-
ignated seating position, with adjust-
able forward seats in their rearmost de-
sign driving position and reclinable
forward seat backs in their nominal de-
sign driving position; ’

(b) Direction of impact shall be ei-
ther:

(1) In a vertical plane parallel to the
vehicle longitudinal axis; or

(2) In a plane normal to the surface
at the point of contact.

(c) For seats without head restraints
installed, tests shall be performed for
each individual split or bucket seat
back at points within 100 mm left and
riehl of i centorline, and for each
benoh seat back between points 100 mm
outboard of the centerline of each out-
board designated seating position;

(d) For seats having head restraints
installed, each test shall be conducted
with the head restraints in place at its
lowest adjusted position, at a point on
the head restraint centerline; and

(e) For a seat that is installed in
more than one body style, tests con-
ducted at the fore and aft extremes
identified by application of subpara-
graph (a) shall be deemed to have dem-

.onstrated all intermediate conditions.
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$5.3 Interior compartment doors. Each
interior compartment door assembly
located in an instrument panel, console
assembly, seat back, or side panel adja-
cent to a designated seating position
shall remain closed when tested in ac-
cordance with either 85.3.1(a) and
85.3.1(b) or 85.3.1(a) and 85.3.1(c). Addi-
tionally, any interior compartment
door located in an instrument panel or
seat back shall remain closed when the
instrument panel or seat back is tested
in accordance with S5.1 and 85.2. All
interior compartment door assemblies
with a locking device must be tested
with the locking device in an unlocked
position.

85.3.1 Demonstration procedures.

(a) Subject the interior compartment
door latch system to an inertia load of
10g in a horizontal transverse direction
and an inertia load of 10g in a vertical
direction in accordance with the proce-
dure described in section 5 of SAE Rec-
ommended Practice J839%, ‘‘Passenger
Car Side Door Latch Systems,” May
1965, or an approved equivalent.

(b) Impact the vehicle perpendicu-
larly into a fixed collision barrier at a
forward longitudinal velocity of 48 kil-
ometers per hour,

{c) Subject the interior compartment
door latch system to a horizontal iner-
tia load of 30g in a longitudinal direc-
tion in accordance with the procedure
described in section 5 of SAE Rec-
ommended Practice J839%b, ‘‘Passenger
Car Side Door Latch Systems,” May
1965, or an approved equivalent.

85.4 Sun visors.

S5.41 A sun visor that is con-
structed of or covered with energy-ab-
sorbing material shall be provided for
each front outboard designated seating
position.

85.4.2 Each sun visor mounting
shall present no rigid material edge ra-
dius of less than 3.2 mm that is stati-
cally contactable by a spherical 165
mm diameter head form. :

$5.56 Armrests.

85.5.1 General. Bach installed arm-
rest shall conform to at least onme of
the following;

(a) It shall be constructed with en-
ergy-absorbing material and shall de-
flect or collapse laterally at least 50
mm without permitting contact with
any underlying rigid material.

49 CFR Ch. V (10~-1-05 Edition)

(b) It shall be constructed with en-
ergy-absorbing material that deflects
or collapses to within 32 mm of a rigid
test panel surface without permitting
contact with any rigid material. Any
rigid material between 13 and 32 mm
from the panel surface shall have a
minimum vertical height of not less
than 25 mm.

(¢) Along not less than 50 continuous
mm of its length, the armrest shall,
when measured vertically in side ele-
vation, provide at least 50 mm of cov-
erage within the pelvic impact area.

85.5.2 Folding armrests. Bach armrest
that folds into the seat back or be-
tween two seat backs shall either:

(a) Meet the requirements of 85.5.1;
or

(b) Be constructed of or covered with
energy-absorbing material.

S6 Requirements for upper
components.

$6.1 Vehicles manufactured on or after
September 1, 1998. Except as provided in
86.8 and 86.1.4, for vehicles manufac-
tured on or after September 1, 1998 and
before September 1, 2002, a percentage
of the manufacturer’s production, as
specified in $6.1.1, $6.1.2, or $6.1.3 shall
conform, at the manufacturer’s option,
to either 86.1(2) or S6.1(b). For vehicles
manufactured by final stage manufac-
turers on or after September 1, 1998 and
before September 1, 2006, a percentage
of the manufacturer’s production as
specified in $6.1.4 shall, except as pro-.
vided in 86.3, conform, to either S6.1(a)
or 88.1(b). The manufacturer shall ge-
lect the option by the timse it certifies
the vehicle and may not thereafter se-
lect a different option for the vehicle.

(a) When tested under the conditions
of 88, comply with the requirements
specified in 87 at the target locations
specified in S10 when impacted by the
free motion headform specified in £8.9
at any speed up to and including 24 kmy/
h (15 mph). The requirements do not
apply to any target that cannot be lo-
cated using the procedures of S10.

(b) When equipped with a dynami-
cally deployed upper interior head pro-
tection system and tested under the
conditions of 88, comply with the re-
quirements specified in S7 at the target
locations specified in S10 as follows:

(1) Targets that are not located over
any point inside the area measured

interior
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along the contour of the vehicle sur-
face within 50 mm (2.0 inch) of the pe-
riphery of the stowed system projected
perpendicularly onto the vehicle inte-
rior surface, including mounting and
inflation components but exclusive of
any cover or covers, shall be impacted
by the free motion headform specified
in $8.9 at any speed up to and including
24 km/h (15 mph), The requirements do
not apply to any targets that can not
be located by using the procedures of
810.

(2) Targets that are over any point
ingide the area measured along the
contour of the vehicle interior within
50 mm (2.0 inch) of the periphery of the
stowed system projected perpendicu-
larly onto the vehicle interior surface,
including mounting and inflation com-
ponents but exclusive of any cover or
covers, when the dynamically deployed
upper interior head protection system
is not deployed, shall be impacted by
the free motion headform specified in
$8.9 at any speed up to and including 19
km/h (12 ;mph) with the system
undeployed. The requirements do not
apply to any target that can not be lo-
cated using the procedures of S10.

(3) Bach vehicle shall, when equipped
with a dummy test device specified in
Part 572, Subpart M, and tested as
specified in 88.16 through $8.28, comply
with the requirements specified in 87
when crashed into a fixed, rigid pole of
2564 mm in diamseter, at any velocity be-
tween 24 kilometers per hour (15 mph)
and 29 kilometers per hour (18 mph).

86.1.1  Phase-in. Schedule #1

$6.1.1.1 Vedkivles munufuctured vn ur
after September 1, 1998 and before Sep-
tember 1, 1999. Subject to 86.1.5(a), for
vehicles manufactured by a manufac-
turer on or after September 1, 1998 and
before September 1, 1999, the amount of
vehicles complying with S7 shall be not
less than 10 percent of:

(a) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1996 and
before September 1, 1999, or

(b) The manufacturer’s production on
or after September 1, 1998 and before
September 1, 1999,

86.1.1.2 Vehicles manufactured on or
after September 1, 1999 and before Sep-
tember 1, 2000. Subject to $6.1.5(b), for
vehicles manufactured by a manufac-
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turer on or after September 1, 1999 and
before September 1, 2000, the amount of
vehicles complying with 87 shall be not
less than 25 percent of:

(a) The manufacturer’s average an-
nual production Of vehicles manufac-
tured on or after September 1, 1997 and
before September 1, 2000, or

(b) The manufacturer’s production on
or after September 1, 1999 and before
September 1, 2000.

86.1.1.3 Vehicles manufactured on or
after September 1, 2000 and before Sep-
tember 1, 2001. Subject to 86.1.5(c), for
vehicles - manunfactured by a manufac-
turer on or after September 1, 2000 and
before September 1, 2001, the amount of
vehicles complying with S7 shall be not
less than 40 percent of:

(a2) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1998 and
before September 1, 2001, or

(b) The manufacturer’s production on
or after September 1, 2000 and before
September 1, 2001.

86.1.1.4 Vehicles manufactured on or
after September 1, 2001 and before Sep-
tember 1, 2002. Subject to 86.1.5(d), for
vehicles manufactured by a manufac-
turer on or after September 1, 2001 and-
before September 1, 2002, the amount of
vehicles complying with S7 shall be not
less than 70 percent of:

(&) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1999 and
before September 1, 2002, or -

(b) The manufdcturer’'s production on
or alter September 1, 2001 and before
September 1, 2002.

86.1.2 Phase-in Schedule #2

86.1.2.1 Vehicles manufactured on or
after September 1, 1998 and before Sep-
tember 1, 1999. Subject to S6.1.5(a), for
vehicles manufactured by a manufac-
turer on or after September 1, 1998 and
before September 1, 1999, the amount of
vehicles complying with S7 shall be not
less than seven percent of:

(a) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1996 and
before September 1, 1999, or

(b) The manufacturer’s production on
or after September 1, 1998 and before
September 1, 1999.
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86.1.2.2 Vehicles manufactured on or
after September 1, 1999 and before Sep-
tember 1, 2000. Subject to $6.1.5(b), for
vehicles manufactured by a manufac-
turer on or after September 1, 1999 and
before September 1, 2000, the amount of
vehicles complying with S7 shall be not
less than 31 percent of:

(a) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1997 and
before September 1, 2000, or

(b) The manufacturer’s production on
or after September 1, 1999 and before
_ September 1, 2000.

86.1.2.3 Vehicles manufactured on or
after September 1, 2000 and before Sep-
tember 1, 2001. Subject to 86.1.5(c), for
vehicles manufactured by a manufac-
turer on or after September 1, 2000 and
before September 1, 2001, the amount of
vehicles coniplying with S7 shall be not
less than 40 percent of:

(a) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1998 and
before September 1, 2001, or

(b) The manufacturer’s production on
or after September 1, 2000 and before
September 1; 2001.

$6.1.2.4 Vehnicles manufactured on or
after September 1, 2001 and before Sep-
tember 1, 2002. Subject to $6.1.5(d), for
vehicles manufactured by a manufac-
turer on or after September 1, 2001 and
before September 1, 2002, the amount of
vehicles complying with S7 shall be not
less than 70 percent of:

(a) The manufacturer’s average an-
nual production of vehicles manufac-
tured on or after September 1, 1999 and
before September 1, 2002, or

(b) The manufacturer’s production on
or after September 1, 2001 and before
September 1, 2002.

86.1.3 Phase-in Schedule #3

$6.1.3.1 Vehicles manufactured on or
after September 1, 1998 and before Sep-
tember 1, 1999 are not required to com-
ply with the requirements specified in
S1.

86.1.3.2 Vehicles manufactured on or
after September 1, 1999 shall comply
with the requirements specified in S7.

$6.1.4 Phase-in Schedule #4 A final
stage manufacturer or alterer may, at
its option, comply with the require-
ments set forth in $6.1.4.1 and 86.1.4.2
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$6.1.4.1 Vehicles manufactured on or
after September 1, 1998 and before Sep-
tember 1, 2006 are not required to com-
ply with the requirements specified in
S7.

56.1.4.2 Vehicles manufactured on or
after September 1, 2006 shall comply

- with the requirements specified in S7.

$6.1.5 Cualculation of complying vehi-
cles.

(a) For the purposes of complying
with 86.1.1.1 or 86.1.2.1, a manufacturer
may count a vehicle if it is manufac-
tured on or after May 8, 1997, but before
September 1, 1999.

(b) For the purposes of complying
with $6.1.1.2 or 86.1.2.2, 2 manufacturer
may count a vehicle if it:

(1) Is manufactured on or after May
8, 1997, but before September 1, 2000,
and

(2) Is not counted toward compliance
with $6.1.1.1 or 86.1.2.1, as appropriate.

(¢) For the purposes of complying
with 86.1.1.3 or $86.1.2.3, a manufacturer
may count a vehicle if it:

(1) Is manufactured on or after May
8, 1997, but before September 1, 2001,
and

(2) Is not counted toward compliance
with 86.1.1.1, .- 86.1.1.2, §86.1.2.1, or
86.1.2.2, as appropriate.

(d) For the purposes of complying
with 86.1.1.4 or S6.1.2.4, a manufacturer
‘may count a vehicle if it:

(1) Is manufactured on or after May
8, 1997, but before September 1, 2002,
and

(2) Is not counted toward compliance
with 86.1.1.1, 86.1.1.2, 86.1.1.3, S6.1.2.1,
$6.1.2.2, or 86.1.2.3, as appropriate.

$6.1.6 Vehicles produced by more than
one manufacturer.

$6.1.6.1 For the purpose of calcu-
lating average annual production of ve-
hicles for each manufacturer and the
number of vehicles manufactured by
each manufacturer under 86.1.1
through S6.1.4, a vehicle produced by
more than one manufacturer shall be
attributed to a single manufacturer as
follows, subject to S6.1.6.2.

{a) A vehicle which is imported shall
be attributed to the importer.

(b) A vehicle manufactured in the
United States by more than one manu-
facturer, one of which also markets the
vehicle, shall be attributed to the man-
ufacturer which markets the vehicle.
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$6.1.6.2 A vehicle produced by more
than one manufacturer must be attrib-
uted to any one of the vehicle’s manu-
facturers specified by an express writ-
ten contract, reported to the National
Highway Traffic Safety Administration
under 49 CFR Part 585, between the
manufacturer so specified and the man-
ufacturer to which the vehicle would
otherwise be attributed under S6.1.6.1.

86.2 Vehicles manufactured on or after
September 1, 2002 and vehicles built in two
or more stages manufactured after Sep-
tember 1, 2006. Except as provided in
S6.1.4 and S6.3, vehicles manufactured
on or after September 1, 2002 shall,
when tested under the conditions of S8,
conform, at the manufacturer’s option,
to either $6.2(a) or $6.2(b). Vehicles
manufactured by final stage manufac-
turers on or after September 1, 2006
shall, except as provided in S6.3, when
tested under the conditions of 88, con-
form, at the manufacturer’s option, to
either 86.2(a) or S6.2(b). The manufac-
turer shall select the option by the
time it certifies the vehicle and may
not thereafter select a different option
for the vehicle.

(a) When tested under the conditions
of S8, comply with the requirements
specified in 87 at the target locations
specified in S10 when impacted by the
free motion headform specified in 88.9
at any speed up to and including 24 km/
h (15 mph). The requirements do not
apply to any target that cannot be lo-
cated using the procedures of S10.

(b) When equippcd with a dynami-
cally deployed upper interior head pro-
tection system and tested under the
conditions of S8, comply with the re-
guirements specified in 87 at the target
locations specified in S10 as follows:

(1) Targets that are not located aver
any point inside the area measured
along the contour of the vehicle sur-
face within 50 mm (2.0 inch) of the pe-
riphery of the stowed system projected
perpendicularly onto the vehicle inte-
rior surface, including mounting and
inflation components but exclusive of
any cover or covers, shall be impacted
by the free motion headform specified
in 88.9 at any speed up to and including
24 km/h (15 mph). The requirements do
not apply to any targets that cannot be
located by using the procedures of S10.
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(2) Targets that are over any point
inside the area measured along the
contour of the vehicle interior within
50 mm (2.0 inch) of the periphery of the
stowed system projected perpendicu-
larly onto the vehicle interior surface,
including mounting and inflation com-
ponents but exclusive of any cover.or
covers, when the dynamically deployed
upper interior head protection system
is not deployed, shall be impacted by
the free motion headform specified in
$58.9 at any speed up to and including 19
km/h (12 mph) with the system
undeployed. The requirements do not
apply to any target that cannot be lo-
cated using the procedures of S10.

(3) Each vehicle shall, when equipped
with a dummy test device specified in
Part 572, Subpart M, and tested as
specified in $8.16 through 58.28, comply
with the requirements specified in S7
when crashed into a fixed, rigid pole of
254 mm in diameter, at any velocity be-
tween 24 kilometers per hour (15 mph)
and 29 kilometers per hour (18 mph).

$6.83 A vehicle need not meet the re-
quirements of $6.1 through 86.2 for:

(a) Any target located on a convert-
ible roof frame or a convertible roof
linkage mechanism.

(b) Any target located rearward of a
vertical plane 600 mm behind the seat-
ing reference point of the rearmost des-
ignated seating position.

(c) Any target located rearward of a
vertical plane 600 mm behind the seat-
ing reference point of the driver’s seat-
ing position in an ambulance or a
maofor home,

(d) Any target in a walk-in van-type
vehicles.

(e) Any target located on the seat
belt mounting structures, door frames
and other door frames before December
1, 2005.

ST Performance Criterion. The HIC(d)
shall not exceed 1000 when calculated
in accordance with the following for-
mula:

, t; 25
HIC =| ——— [adt| (t,-t;)
3}

(t2 —t,)

Where the term ¢ is the resultant head
acceleration expressed as a multiple of
g (the acceleration of gravity), and t1
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and t2 are any two points in time dur-
ing the impact which are separated by
not more than a 36 millisecond time in-
terval.

(a) For the free motion headform;
HIC(d)=0.756446 (free motion headform

HIC)+166.4.

(b) For the part 572, subpart M,
anthropomorphic test dummy;
HIC(d)=HIC.

S8 Target location and test conditions.
The vehicle shall be tested and the tar-
gets specified in 10 located under the
following conditions. -

$8.1 Vehicle test attitude.

(a) The vehicle is supported off its

suspension at an attitude determined

in accordance with $8.1(b).

(b) Directly above each wheel open-
ing, determine the vertical distance be-
tween a level surface and a standard
reference point on the test vehicle’s
body under the conditions of S8.1(b)(1)
through S8.1(b)(3).

(1) The vehicle is loaded to its un-
loaded vehicle weight, plus its rated
cargo and luggage capacity or 136 kg,
whichever is less, secured in the lug-
gage area. The load placed in the cargo
area is centered over the longitudinal
centerline of the vehicle.

(2) The vehicle is filled to 100 percent
of all fluid capacities.

(3) All tires are inflated to the manu-
facturer’s specifications listed on the
vehicle’s tire placard.

$58.2 Windows and Sunroofs.

(a) Movable vehicle windows are
placed in the fully open position.

(b) For testing, any window on the
opposite side of the longitudinal cen-
terline of the vehicle from the target
to be impacted may be removed.

(c) For testing, movable sunroofs are
placed in the fully open position.

$8.3 Convertible tops. The top, if any,
of convertibles and open-body type ve-
hicles is in the closed passenger com-
partment configuration.

88.4 Doors.

(a) Except as provided in $8.4(b) or
$8.4(e), doors, including any rear
hatchback or tailgate, are fully closed
and latched but not locked.

(b) During testing, any side door on
the opposite side of the longitudinal
centerline of the vehicle from the tar-
get to be impacted may be open or re-
moved.
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(¢) During testing, any rear
hatchback or tailgate may be open or
removed for testing any target except
targets on the rear header, rearmost
pillars, or the rearmost other side rail
on either side of the vehicle.

88.5 Sun visors. Fach sun visor shall
be placed in any position where one
side of the visor is in contact with the
vehicle interior surface (windshield,
side rail, front header, roof, ete.).

88.6 Steering wheel and seats.

(a) During targeting, the steering
wheel and seats may be placed in any
position intended for use while the ve-
hicle is in motion.

(b) During testing, the steering wheel
and seats may be removed from the ve-
hicle.

$8.7 Seat belt anchorages. If a target
is on a seat belt anchorage, and if the
seat belt anchorage is adjustable, tests
are conducted with the anchorage ad-
justed to a point midway between the
two extreme adjustment positions. If
the anchorage has distinct adjustment
positions, none of which is midway be-
tween the two extreme positions, tests
are conducted with the anchorage ad-
justed to the nearest position above
the midpoint of the two extreme posi-
tions.

58.8 Temperature and humidity.

(a) The ambient temperature is be-
tween 19 degrees C. and 26 degrees C.,
at any relative humidity between 10
percent and 70 percent.

(b) Tests are not conducted unless
the headform specified in $8.9 is ex-
posed to the conditions gpecified in
$8.8(a) for a period mnot less than four
hours.

88.9 Headform. The headform used
for testing conforms to the specifica-
tions of part 572, subpart L of this
chapter.

$8.10 Forehead impact zone. The fore-
head impact zone of the headform is de-
termined according to the procedure
specified in (a) through (f).

(a) Position the headform so that the
baseplate of the skull is horizontal.
The midsagittal plane of the headform
is designated as Plane S.

(b) From the center of the threaded
hole on top of the headform, draw a 69
mm line forward toward the -forehead,
coincident with Plane S, along the con-
tour of the outer skin of the headform.
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The front end of the line is designated
as Point B. From Point P, draw a 100
mm line forward toward the forehead,
coincident with Plane S, along the con-
tour of the outer skin of the headform.
The front end of the line is designated
as Point O.

(c) Draw a 125 mm line which is coin-
cident with a horizontal plane along
the contour of the outer skin of the
forehead from left to right through
Point O so that the line is bisected at
Point O. The end of the line on the left
side of the headform is designated as
Point a and the end on the right as
Point b. .

(d) Draw another 125 mm line which
is coincident with a vertical plane
along the contour of the outer skin of
the forehead through Point P so that
the line is bisected at Point P. The end
of the line on the left side of the
headform is designated as Point ¢ and
the end on the right as Point d.

(e) Draw a line from Point a to Point
¢ along the contour of the outer skin of
the headform using a flexible steel
tape. Using the same method, draw a
line from Point b to Point d.

(f) The forehead impact zone is the
surface area on the FMH forehead
bounded by lines a-O-b and c¢-P-d, and
a-c and b-d.

88.11 Target circle. The area of the
vehicle to be impacted by the headform
is marked with a solid circle 12.7 mm in
diameter, centered on the targets spec-
ified in 810, using any transferable
opagque coloring medium.

88.12 Location of head center of grav-
ity.

(a) Location of head center of gravity
for front outboard designated seating po-
sitions (OG-I). Tor dctormination of
head center of gravity, all directions
are In reference Lo Lhe seal vrieutation,

(1) Location of rearmost CG-F (CG-F2).
For front outboard designated seating
positions, the head center of gravity
with the seat in its rearmost normal
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design driving or riding position (CG-
F2) is located 160 mm rearward and 660
mm upward from the seating reference
point,

(2) Location of forwardmost CG-F (CG-
F1). For front outboard designated
seating positions, the head center of
gravity with the seat in its
forwardmost adjustment position (CG-
F1) is located horizontally forward of
CG-F2 by the distance equal to the
fore-aft distance of the seat track.

(b) Location of head center of gravity
for rear outboard designated seating posi-
tions (CG-R). For rear outboard des-
ignated seating positions, the head cen-
ter of gravity (CG-R) is located 160 mm
rearward, relative to the seat orienta-
tion, and 660 mm upward from the seat-
ing reference point.

$8.13 Impact configuration.

$8.13.1 The headform is launched

from any location inside the vehicle
which meets the conditions of $8.13.4.
At the time of launch, the midsagittal
plane of the headform is vertical and
the headform is upright.
. 88.13.2 The headform travels freely
through the air, along a velocity vector
that is perpendicular to the headform’s
skull cap plate, not less than 25 mm be-
fore making any contact with the vehi-
cle.

$8.13.3 At the time of initial contact
between the headform and the vehicle
interior surface, some portion of the
forehead impact zone of the headform
must contact some portion of the tar-
get circle. -

$8.13.4 Approach angles. The headform
launching angle is as specified in Table
1. For components for which Table 1
ppooifies & range of angles, the
headform launching angle is within the
limits determined using the procedures
specified in $8.13.4.1 and 88.13.4.2, and
within the range specified in Table 1,
using the orthogonal reference system
specified in S9. ‘

TABLE 1—APPROACH ANGLE LIMITS (IN DEGREES)

Target component Horizontal Angle Vertical angle
Front Header 180 0-50
-Rear Header 0 0r 360 .ecevcreens 0-50
Left Side Rail . 270 0-50
Right Side Rail 90 0-50
Left Sliding Door Track 270 0-50
Right Sliding Door Track 90 ...... 0-50
195-255 .cvvcrursnnne -5-50

Left A-Fillar

523




49 CFRCh. V (10-1-05 Edition)

§571.201
TABLE 1—APPROACH ANGLE LIMITS (IN DEGREES)—Continued
Target component Horizontal Angle Vertical angle

Right A-Pillar -5-50
Left B-Pillar ~10-50
Right B-Pillar —10-50
Left Door Frame .| —10-50
Right Door Frame —10-50
Other Left Pillars —10-50
Other Right Pillars —-10-50
Other Left Door Frame —~10-50
Other Right Door Frame —10-50
-Left Rearmost Pillar —-10-50
Right Rearmost Pillar .| —10-50
Upper Roof 0-50
Overhead Rollbar 0-50
Brace or Stiffener . 0-50
Left Seat Belt Mounting Structure —-10-50
Right Seat Belt Mounting Structure . | —10-50
Seat Belt Anchorages 0-50

$8.13.4.1 Horizontal Approach Angles
Jor Headform Impacts.

(a) Left A-Pillar Horizontal Approach
Angles.

(1) Locate a line formed by the short-
est horizontal distance between CG-F1
for the left seat and the right A-pillar.
The maximum horizontal approach
angle for the left A-pillar equals 360 de-
grees minus the angle formed by that
line and the X-axis of the vehicle,
measured counterclockwise.

(2) Locate a line formed by the short-
est horizontal distance between CG-F2
for the left seat and the left A-pillar.
The minimum horizontal approach
angle for the left A-pillar impact
equals the angle formed by that line
and the X-axis of the vehicle, measured
counterclockwise.

(b) Right A-Pillar Horizontal Approach
Angles.

(1) Locate a line formed by the short-
ost horizontal distance between CG-F1
for the right seat and the left A-pillar.
The minimum horizontal approach
angle for the right A-pillar equals 360
degrees minus the angle formed by that
line and the X-axis of the vehicle,
measured counterclockwise.

(2) Locate a line formed by the short-
est horizontal distance between CG-F2
for the right seat and the right A-pil-
lar. The maximum horizontal approach
angle for the right A-pillar impact
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise. :

(¢) Left B-Pillar Horizontal Approach
Angles. .

(1) Locate a line formed by the short-
est horizontal distance between CG-F2
for the left seat and the left B-pillar.
The maximum horizontal approach
angle for the left B-pillar equals the
angle formed by that line and the X-
axis of the vehicle measured counter-
clockwise, or 270 degrees, whichever is
greater.

(2) Locate a line formed by the short-
est horizontal distance between CG-R
for the left seat and the left B-pillar.
The minimum horizontal approach
angle for the left B-pillar equals the
angle formed by that line and the X-
axis of the vehicle measured counter-
clockwise.

(d) Right B-Pillar Horizontal Approach
Angles. .

(1) Locate a line formed by the short-
est horizontal distance between CG-F2
for the right seat and the right B-pil-’
lar. The minimum horizontal approach
angle for the right B-pillar equals the
angle formed by that line and the X-
axis of the vehicle measured counter-
clockwise, or 90 degrees, whichever is
less.

(2) Locate a line formed by the short-
est horizontal distance between CG-R
for the right seat and the right B-pil-
lar. The maximum horizontal approach
angle for the right B-pillar equals the
angle between that line and the X-axis
of the * vehicle measured counter-
clockwise.

(e) Left door frame horizontal approach
angles.

(1) Locate a line formed by the short-
est horizontal distance between CG-F2
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for the left seat and the left door
frame., The maximum horizontal ap-
proach angle for the left door frame
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise, or 270 degrees,
whichever is greater.

(2) Locate a line formed by the short-
est horizontal distance between CG-R
for the left seat and the left door
frame. The minimum horizontal ap-
proach angle for the left door frame
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise.

(f) Right door frame horizontal ap-
proach angles.

(1) Liocate a line formed by the short-
est horizontal distance between CG-F2
for the right seat and the right door
frame. The minimum horizontal ap-
proach angle for the right door frame
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise, or 90 degrees, which-
ever is less.

(2) Locate a line formed by the short-
est horizontal distance between CG-R
for the right seat and the right door
frame. The maximum horizontal ap-
proach angle for the right door frame
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise

(g8) Left seat belt mounting structure
horizontal approach angles.

(1) Locate a line formed. by the short-
est horizontal distance between CG-F2
for the left seat and the left seat belt
mounting structure. If the seat belt
mounting structure is below a hori-
zontal plane passing through CG-F2 for
the left seaf, Tocate the point 200 mm
directly below CG-F2 and locate a line
formed by the shortest horizontal dis-
tance between that point and the left
seat belt mounting structure. The max-
imum horizontal approach angle for
the left seat belt mounting structure
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise, or 270 degrees,
whichever is greater.

(2) Locate a line formed by the short-
est horizontal distance between CG-R
for the left seat and the left seat belt
mounting structure. If the seat belt
mounting structure is below a hori-
zontal plane passing through CG-R for
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the left seat, locate the point 200 mm
directly below CG-R and locate a line
formed by the shortest horizontal dis-
tance between that point and the left
seat belt mounting structure. The min-
imum horizontal approach angle for
the left seat belt mounting structure
equals the angle formed by that line
and the X-axis of the vehicle measured
counterclockwise. If the CG-R does not
exist, or is forward of the seat belt
mounting structure, the maximum hor-
izontal approach angle is 270'degrees.

(h) Right seat belt mounting structure
horizontal approach angles.

(1) Locate a line formed by the short-
est horizontal distance between CG-F2
for the right seat and the right seat
belt mounting structure. If the seat
belt mounting structure is below a hor-
izontal plane passing through CG-F2
for the right seat, locate the point 200
mm directly below that CG-F2 and lo-
cate a line formed by the shortest hori-
zontal distance between that point and
the right seat belt mounting structure.
The minimum horizontal approach
angle for the right seat belt mounting
structure equals the angle formed by
that line and the X-axis of the vehicle
measured counterclockwise, or 90 de-
grees, whichever is less. '

(2) Liocate a line formed by the short-
est horizontal distance between CG-R
for the right seat and the right seat
belt mounting structure. If the seat
belt mounting structure is below a hor-
izontal plane passing through CG-R, 1o-
cate the point 200 mm directly below
0G-R and locate a line formed by the
shortest horizontal distance between
that point and the right seat belt
mounting structure. The maximum
horizontal approach angle for the right
seat belt mounting structure equals
the angle formed by that line and the
X-axis of the vehicle measured coun-
terclockwise. If the CG-R does not
exist, or is forward of the seat belt
mounting structure, the maximum hor-
izontal approach angle is 90 degrees.

$8.13.4.2 Vertical Approach Angles

(a) Position the forehead impact zone
in contact with the selected target at
the prescribed horizontal approach
angle. If a range of horizontal approach
angles is prescribed, position the fore-
head impact zone in contact with the
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selected target at any horizontal ap-
proach angle within the range which
may be used for testing.

(b) Keeping the forehead impact zone
in contact with the target, rotate the
FMH upward until the lip, chin or
other part of the FMH contacts the
component or other portion of the ve-
hicle interior.

Q) Except as provided in
£8.13.4.2(b)(2), keeping the forehead im-
pact zone in contact with the target,
rotate the FMH downward by 5 degrees
for each target to determine the max-
imum vertical angle.

(2) For all pillars, except A-pillars,
and all door frames and seat belt
mounting structures, keeping the fore-
head impact zone in contact with the
target, rotate the FMH downward by 10
degrees for each target to determine
the maximum vertical angle.

88.14 Multiple impacts.

(a) A vehicle being tested may be im-
pacted multiple times, subject to the
limitations-in S$8.14(b), (¢),-(d) and (e).

(b) As measured as provided in
$8.14(4), impacts within 300 mm of each
other may not occur less than 30 min-
utes apart.

(¢) As measured as provided in
58.14(4), no impact may occur within
150 mm of any other impact.

(d) For S8.14(b) and $8.14(c), the dis-
tance between impacts is the distance
between the center of the target circle
specified in $8.11 for each impact,
measured along the vehicle interior.

(e) No impact may occur within the
“exclusion zone’’ of any pillar target
specified in 810.1 through 810.4, door
frame target specified in S10.14 and
$510.15, upper roof target specified in
810.9, or seat belt mounting structure
Largel specified In S10.16. The ‘‘exclu-
sion zone” is determined according to
the procedure in $S8.14(f) through
$8.14(k).

(f) Locate the point, Point X, at the
center of the target circle specified in
$8.11 for the tested target.

(&) Determine two spheres centered
on Point X. Radii of these spheres are
150 mm and 200 mm, respectively.

(h) Liocate a horizontal plane passing
through Point X. Determine the inter-
section points, if they exist, of the
small sphere surface, the horizontal
plane, and the vehicle interior surface.
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Relative to Point X, the point on the
left is Point L and the point on the
right is Point R.

(i) Locate a vertical plane, Plane Z,
passing through Point X and coinci-
dent (within * 5°) with the horizontal
approach angle used or intended for use
in testing the target centered on Point
X

(§) If either Point L or Point R does
not exist, extend Line LX and/or Line
RX, as appropriate, perpendicular to
Plane Z beyond Point X by 150 mm.
The end of the line is designated as
Point L or Point R, as appropriate.

(k) Liocate a vertical plane, Plane ZL,
passing through Point L and parallel to
Plane Z. Locate another vertical plane,
Plane ZR, passing through Point R and
parallel to Plane Z. The ‘‘exclusion
zone’’ is the vehicle interior surface
area between Plane ZL and Plane ZR
below the upper boundary of the small-
er sphere and above the lower boundary
of the larger sphere. Points on the
intersection of the vehicle interior sur-
face and the large sphere below the tar-
get, the small sphere above the target,
Plane ZL and Plane ZR are not in-
cluded in the “‘exclusion zone.”

$8.15 Upper Roof. The upper roof of a
vehicle is determined according to the
procedure specified in $8.15 (a) through
(h).

(&) Locate the transverse vertical
plane A at the forwardmost point
where it contacts the interior roof (in-
cluding trim) at the vehicle centerline.

(b) Locate the transverse vertical
plane B at the rearmost point where it-
contacts the interior roof (including
trim) at the vehicle centerline.

(c) Measure the horizontal distance
(D1) between Plane A and Plane B.

(d) Locate the vertical longitudinal
plane C at the leftmost point at which
a vertical transverse plane, located 300
mm rearward of the A-pillar reference
point described in 810.1(a), contacts the
interior roof (including trim).

(e) Locate the vertical longitudinal
plane D at the rightmost point at
which a vertical transverse plane, lo-
cated 300 mm rearward of the A-pillar
reference point described in S10.1(a),
contacts the interior roof (including
trim).

(f) Measure the horizontal distance
(D2) between Plane C and Plane D.
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(g) Locate a point (Point M) on the
interior roof surface, midway between
Plane A and Plane B along the vehicle
longitudinal centerline,

(h) The upper roof zone is the area of
the vehicle upper interior surface
bounded by the four planes described in
$8.15(h)(1) and $8.15(h)(2):

(1) A transverse vertical plane E lo-
cated at a distance of (.35 D1) forward
of Point M and a transverse vertical
plane F located at a distance of (.35 D1)
rearward of Point M, measured hori-
zontally.

(2) A longitudinal vertical plane G lo-
cated at a distance of (.35 D2) to the
left of Point M and a longitudinal
vertical plane H located abt a distance
of (.35 D2) to the right of Point M,
measured horizontally.

88.16 Test weight—uvehicle to pole test.
BEach vehicle shall be loaded to its un-
loaded vehicle weight, plus 136 kilo-
grams (300 pounds) or its rated cargo
and luggage capacity (whichever is
less), secured in the luggage or load-
carrying area, plus the weight of the
necessary anthropomorphic test
dummy. Any added :test equipment
shall be located away from impact
areas in secure places in the vehicle.

S8.17 Vehicle test attitude—uvehicle to
pole test. Determine the distance be-
tween a level surface and a standard
reference point on the test vehicle's
body, directly above each wheel open-
ing, when the vehicle is in its ‘‘as deliv-
ered” condition. The ‘‘as delivered”
vundition is the vehicle as received at
the test site, filled to 100 percent of all
fluid capacities and with all fires in-
flated to the manufacturer’s specifica-
tions 1listed on the vehicle’s tire
placard. Determine the distance be-
tween the same level surface and the
same standard reference points in the
vehicle’s “fully loaded condition.” The
“fully loaded condition” is the test ve-
hicle loaded in accordance with $8.16.
The load placed in the cargo area shall
be centered over the longitudinal cen-
terline of the vehicle. The pretest vehi-
cle attitude shall be the same as either
the *‘as delivered” or ‘‘fully loaded’ at-
titude or is between the ‘“‘as delivered”
attitude and the ‘‘fully loaded” atti-
tude. If the test configuration requires
that the vehicle be elevated off the
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ground, the pretest vehicle attitude
must be maintained.

$58.18 Adjustable seats—uvehicle to pole
test. Initially, adjustable seats shall be
adjusted as specified in 86.3 of Stand-
ard 214 (49 CFR 571.214). :

$8.19 Adjustable seat back place-
ment—uvehicle to pole test. Initially, posi-
tion adjustable seat backs in the man-
ner specified in 86.4 of Standard 214 (49
CFR 571.214).

58.20 Adjustable steering wheels—ve-
hicle to pole test. Adjustable steering
controls shall be adjusted so that the
steering wheel hub is at the geometric
center of the locus it describes when it
is moved through its full range of driv-
ing positions.

$8.21 Windows and sunroof—uvehicle
to pole test, Movable windows and vents
shall be placed in the fully open posi-
tion. Any sunroof.shall be placed in the
fully closed position. )

$8.22 Conwvertidble tops—vehz"cle to pole
test. The top, if any, of convertibles and
open-body type vehicles shall be in the
closed passenger compartment configu-
ration. .

$8.23 Doors—wvehicle to pole test.
Doors, including any rear hatchback or
tailgate, shall be fully closed and
latched but not locked.

$8.24 Impact reference line—uvehicle to
pole test. On the striking side of the ve-
hicle, place an impact reference line at
the intersection of the vehicle exterior
and a transverse vertical plane passing
through the centier of gravity of the
head of the dummy scated in accord-
ance with 88.28, in the front outhoard
designated seating position.

$8.26 Rigid Pole—uvehicle to pole test.
The rigid pole is a vertical metal struc-
ture beginning no more than 102 milli-
meters (4 inches) above the lowest
point of the tires on the striking side
of the test vehicle when the vehiclé is
loaded as specified in $8.16 and extend-

ing above the highest point of the roof -

of the test vehicle. The pole is 2564 mm
+3 mm (10 inches) in diameter and set
off from any mounting surface, such as
a barrier or other structure, so that the
test vehicle will not contact such a
mount or support at any time within
100 milliseconds of the initiation of ve-
hicle to pole contact.
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88.26 Impact configuration—uvehicle to
pole test. The rigid pole shall be sta-
tionary. The test vehicle shall be pro-
pelled sideways so that its line of for-
ward motion forms an angle of 90 de-
grees ( 3 degrees) with the vehicle’s
longitudinal center line. The impact
reference line shall be aligned with the
center line of the rigid pole so that,
when the vehicle-to-pole contact oc-
curs, the center line of the pole con-
tacts the vehicle area bounded by two
transverse vertical planes 38 mm (1.5
inches) forward and aft of the impact
reference line.

$8.27 Anthropomorphic test dummy-—
vehicle to pole test.

88.27.1 The anthropomorphic test
dummy used for evaluation of a vehi-
cle’s head impact protection shall con-
form to the requirements of subpart M
of part 572 of this chapter (49 CFR part
572, subpart M). In a test in which the
test vehicle is striking its left side, the
dummy.is to be configured and instru-
mented to strike on its left side, in ac-
cordance with subpart M of part 572. In
a test in which the test vehicle is strik-
ing its right side, the dummy is to be
configured and instrumented to strike
its right side, in accordance with sub-
part M of part 572. :

$58.27.2 The part 572, subpart M, test
dummy specified is clothed in form fit-
ting cotton stretch garments with
short sleeves and midcalf length pants.
Bach foot of the test dummy is
equipped with a size 11EEE shoe, which
meets the configuration size, sole, and
heel thickness specitications ol MlL~B-
13192 (1976) and weighs 0.57 £0.09 kilo-
grams (1.26 +£0.2 pounds).

£8.27.3 Limb jointn chell bo oot at
between 1 and 2 g’s. Leg joints are ad-
justed with the torso in the supine po-
sition.

$8.27.4 The stabilized temperature of
the test dummy at the time of the side
impact test shall be at any tempera-
ture between 20.6 degrees C. and 22.2 de-
grees C. .

58.27.5 The acceleration data from
the accelerometers installed inside the
skull cavity of the test dummy are
processed according to the practices
set forth in SAE Recommended Prac-
tice J211, March 1995, ‘Instrumenta-
tion for Impact Tests,’’ Class 1000.
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$8.28 Positioning procedure for the
Part 5§72 Subpart M Test Dummy—uvehicle
to pole test. The part 572, subpart M,
test dummy shall be initially posi-
tioned in the front outboard seating
position on the struck side of the vehi-
cle in accordance with the provisions of
87 of Standard 214, 49 CFR 571.214, and
the vehicle seat shall be positioned as
specified in 6.3 and S6.4 of that stand-
ard. The position of the dummy shall
then be measured as follows. Locate
the horizontal plane passing through
the dummy head center of gravity.
Identify the rearmost point on the
dummy head in that plane. Construct a
line in the plane that contains the
rearward point of the front door day-
light opening and is perpendicular to
the longitudinal vehicle centerline.
Measure the longitudinal distance be-
tween the rearmost point on the
dummy head and this line. If this dis-
tance is less than 50 mm (2 inches) or
the point is not forward of the line,
then the seat and/or dummy positions
shall be adjusted as follows. First, the
seat back angle is adjusted, a max-
imum of 5 degrees, until a 50 mm (2
inches) distance is achieved. If this is
not sufficient to produce the 50 mm (2
inches) distance, the seat is moved for-
ward until the 50 mm (2 inches) dis-
tance is achieved or until the knees of
the dummy contact the dashboard or
knee bolster, whichever comes first. If
the required distance cannot be
achieved through movement of the
seat, the seat hark angle shall he ad-
justed even further forward until the
50mm (2 inches) distance is obtained or
until the seat back is in its full upright
locking position.

£89. Orthogonul Reference System. Thoe
approach anglcs speeificd in 88.13.4 are
determined using the reference system
specified in 9.1 through $9.4.

$9.1 An orthogonal reference system
consisting of a longitudinal X axis and
a transverse Y axis in the same hori-
zontal plane and a vertical Z axis
through the intersection of X and Y is
used to define the horizontal direction
of approach of the headform. The X-Z
plane is the vertical longitudinal zero
plane and is parallel to the longitu-
dinal centerline of the vehicle. The X-
Y plane is the horizontal zero plane
parallel to the ground. The Y-Z plane is
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the vertical transverse zero plane that
is perpendicular to the X-Y and X-Z
planes. The X coordinate is negative
forward of the Y-Z plane and positive
to the rear. The Y coordinate is nega-
tive to the left of the X-Z plane and
positive to the right. The Z coordinate
is negative below the X-Y plane and
positive above it. (See Figure 1.)

89.2 The origin of the reference sys-
tem is the cedter of gravity of the
headform at the time immediately
prior to launch for each test.

89.3 The horizontal approach angle
is the angle between the X axis and the
headform impact velocity vector pro-
jected onto the horizontal zero plane,
measured in the horizontal zero plane
in the counter-clockwise direction, A 0
degree horizontal vector and a 360 de-
gree horizontal vector point in the
positive X direction; a 90 degree hori-
zontal vector points in the positive ¥
direction; a 180 degree horizontal vec-
tor points in the negative X direction;
and a 270 horizontal degree vector
points in the negative Y direction. (See
Figure 2.)

89.4 The vertical approach angle is
the angle between the horizontal plane
and the velocity vector, measured in
the midsagittal plane of the headform.
A 0 degree vertical vector in Table I co-
incides with the horizontal plane and a
vertical vector of greater than 0 de-
grees in Table I makes a upward angle
of the same number of degrees with
that plane,

S10 Target Locutivns.

(a) The target locations specified in
810.1 through 810.18 are located on
both sides of the vehicle and, except as
specified in S10(b), are determined
using the procedures specified in those
paragraphs.

(b) Except as specified in 810(c), if
there is no combination of horizontal
and vertical angles specified in $8.13.4
at which the forehead impact zone of
the free motion headform can contact
one of the targets located using the
procedures in S10.1 through $10.16, the
center of that target is moved to any
location within a sphere with a radius
of 26 mm, centered on the center of the
original target, which the forehead im-
pact zone can contact at one or more
combination of angles.
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(c) If there is no point within the
sphere specified in S10(b) which the
forehead impact zone of the free mo-
tion headform can contact at one or
more combination of horizontal and
vertical angles specified in $8.13.4, the
radius of the sphere is increased by 25
mm increments until the sphere con-
tains at least one point that can be
contacted at one or more combination
of angles.

810.1 A-pillar targets

(a) A-pillar reference point and target
API. On the vehicle exterior, locate a
transverse vertical plane (Plane 1)
which contacts the rearmost point of
the windshield trim. The intersecticn
of Plane 1 and the vehicle exterior sur-
face is Line 1. Measuring along the ve-
hicle exterior surface, locate a point
(Point 1) on Line 1 that is 125 mm in-
board of the intersection of Line 1 and
a vertical plane tangent to the vehicle
at the outboardmost point on Line 1
with the vehicle side door open. Meas-
uring along the vehicle exterior surface
in a longitudinal vertical plane (Plane
2) passing through Point 1, locate a
point (Point 2) 50 mm rearward of
Point 1. Locate the A-pillar reference
point (Point APR) at the intersection
of the interior roof surface and a line
that is perpendicular to the vehicle ex-
terior surface at Point 2. Target AP1 is
located at point APR.

(b) Target AP2. Locate the horizontal
plane (Plane 3) which intersects point
APR. Locate the horizontal plane
(Plane 4) which is 88 mm below I’lane 3.
Y'arget AP2 is the point in Plane 4 and
on the A-plllar which is clusesl bu CG-
F2 for the nearest seating position.

(c) Target AP3. Liocate the horizontal
plane (Plane b) containing the highest
point at the intersection of the dash-
board and the A-pillar. Locate a hori-
zontal plane (Plane 6) half-way between
Plane 3 and Plane 5. Target AP3 is the
point on Plane 6 and the A-pillar which
is closest to CG-F1 for the nearest seat-
ing position.

810.2 B-pillar targets.

(a) B-pillar reference point and target
BPI1. Locate the point (Point 3) on the
vehicle interior at the intersection of
the horizontal plane passing through
the highest point of the forwardmost
door opening and the centerline of the
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width of the B-pillar, as viewed lat-
erally. Locate a transverse vertical
plane (Plane 7) which passes through
Point 8. Liocate the point (Point 4) at
the intersection .of the interior roof
surface, Plane 7, and the plane, de-
scribed in 88.15(h), defining the nearest
edge of the upper roof. The B-pillar ref-
erence point (Point BPR) is the point
located at the middle of the line from
Point 3 to Point 4 in Plane 7, measured
along the vehicle interior surface. Tar-
get BP1 is located at Point BPR.

(b) Target BP2. If a seat belt anchor-
age is located on the B-pillar, Target
BP2 is located at any point on the an-
chorage.

(c) Target BP3, Target BP3 is located
in accordance with this paragraph. Lo-
cate a horizontal plane (Plane 8) which
intersects Point BPR. Locate a hori-
zontal plane (Plane 9) which passes
through the lowest point of the day-
light opening forward of the pillar. Lo-
cate a horizontal plane (Plane 10) half-
way between Plane 8 and Plane 9. Tar-
get BP3 is the point located in Plane 10
and on the interior surface of the B-pil-
lar, which is closest to CG-F(2) for the
nearest seating position.

(d) Target BP4. Locate a horizontal
plane (Plane 11) half-way between
Plane 9 and Plane 10. Target BP4 is the
point located in Plane 11 and on the in-
terior surface of the B-pillar which is
clogest to CG-R for the nearegt seating
position.

$10.3 Other pillar targets.

(a) Target OP1,

(1) BExcept as provided in {310.3(a)(2),
target OPl is located in accordance
with this paragraph. Locate the point
(Point 5), on the vehicle interior, at the
intersection of the horizontal plane
through the highest point of the high-
est adjacent door opening or daylight
opening (if no adjacent door opening)
and the centerline of the width of the
other pillar, as viewed laterally. Lo-
cate a transverse vertical plane (Plane
12) passing through Point 5. Liocate the
point (Point 6) at the intersection of
the interior roof surface, Plane 12 and
the plane, described in S88.15(h), defin-
ing the nearest edge of the upper roof.
The other pillar reference point (Point
OPR) is the point located at the middle
of the line between Point 5 and Point 6
in Plane 12, measured along the vehicle
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interior surface. Target OP1 is located
at Point OPR. .

(2) If a seat belt anchorage is located
on the pillar, Target OPl is any point
on the anchorage.

(b) Target OP2. Liocate the horizontal
plane (Plane 13) intersecting Point

'OPR. Locate a horizontal plane (Plane

14) passing through the lowest point of
the daylight opening forward of the pil-
lar. Locate a horizontal plane (Plane
15) half-way between Plane 13 and
Plane 14, Target OP2 is the point lo-
cated on the interior surface of the pil-
lar at the intersection of Plane 15 and
the centerline of the width of the pil-
lar, as viewed laterally. :

810.4 Rearmost pillar targets

(a) Rearmost pillar reference point and
target RPI. Locate the point (Point T7)
at the corner of the upper roof nearest
to the pillar. The distance between
Point M, as described in 88.15(g), and
Point 7, as measured along the vehicle
interior surface, is D. Extend the line
from Point M to Point 7 along the vehi-
cle inbterior surface in the same
vertical plane by (3*D/7) beyond Point 7
or until the edge of a daylight opening,
whichever comes first, to locate Point
8. The rearmost pillar reference point
(Point RPR) is at the midpoint of the
line between Point 7 and Point 8, meas-
ured along the vehicle interior. Target
RP1 is located at Point RPR.

(b) Target RP2.

(1) Exoept as provided in $10.4(b)(2),
target RP2 is located in accordance
with this paragraph. Locate the hori-
zontal plane (Flane 16) through Toint
RPR. Locate the horizontal plane
(Plane 17) 150 mm below Plane 16, Tar-
get RP2 is located in Plane 17 and on
the pillar at the location closest to CG-
R for the nearest designated seating:
position.

(2) If a seat belt anchorage is located
on the pillar, Target RP2 is any point
on the anchorage.

S10.5 Front header targets.

(a) Target FHI1. Locate the contour
line (Line 2) on the vehicle interior
trim which passes through the APR
and is parallel to the contour line (Line
3) at the upper edge of the windshield
on the vehicle interior., Locate the
point (Point 9) on Line 2 that is 126 mm
inboard of the APR, measured along
that line. Locate a longitudinal
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vertical plane (Plane 18) that passes
through Point 9, Target FHI1 is located

at the intersection of Plane 18 and the .

upper vehicle interior, halfway be-
tween a transverse vertical plane
(Plane 19) through Point 9 and a trans-
verse vertical plane (Plane 20) through
the intersection of Plane 18 and Line 3.

(b) Target FH2.

(1) Except as provided in 810.5(b)(2),
target FH2 is located in accordance
with this paragraph., Locate a point
(Point 10) 275 mm inboard of Point
APR, along Line 2. Locate a longitu-
dinal vertical plane (Plane 21) that
passes through Point 10. Target FH2 is
located at the intersection of Plane 21
and the upper vehicle interior, halfway
between a transverse vertical plane
(Plane 22) through Point 10 and a trans-
verse vertical plane (Plane 23) through
the intersection of Plane 21 and Line 3.

(2) If a sun roof opening-is located
forward of the front edge of the upper
roof and- intersects the mid-sagittal
plane of a dummy seated in either
front outboard seating position, target
FH2 is the nearest point that is forward
of a transverse vertical plane (Plane 24)
through CG-F(2) and on the intersec-
tion of the mid-sagittal plane and the
interior sunroof opening.

810.6 Targets on the side rail between
the A-pillar and the B-pillar or rearmost
pillar in vehicles with only two pillars on
each side of the vehicle.

(a) Target SRI1. Locate a transverse
vertical plane (Plane 25) 150 mm rear-
ward of Point APR. Locate the point
(Point 11) at the intersection of Plane
256 and the wupper .edge of the
forwardmost door opening. Locate the
point (Point 12) at the intersection of
the interior roof surface, Plane 25 and
tho plane, denoribed in $8.16¢h), defin-
ing the nearest edge of the upper roof.
Target SR1 is located at the middle of
the line between Point 11 and Point 12
in Plane 25, measured along the vehicle
interior.

(b) Target SR2. Locate a transverse
vertical plane (Plane 26) 300 mm rear-
ward of the APR or 300 mm forward of
the BPR (or the RPR in vehicles with
no B-pillar). Locate the point (Point 13)
at the intersection of Plane 26 and the
upper edge of the forwardmost door
opening. Locate the point (Point 14) at
the intersection of the interior roof
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surface, Plane 26 and the plane, de-
scribed in $8.15(h), defining the nearest
edge of the upper roof. Target SR2 is
located at the middle of the line be-
tween Point 13 and Point 14 in Plane 26,
measured along the vehicle interior,

810.7 Other side rail target (target
SR3).

(a) Except as provided in 810.7(b),
target SR3 is located in accordance
with this paragraph. Locate a trans-
verse vertical plane (Plane 27) 150 mm
rearward of either Point BPR or Point
OPR. Locate the point (Point 15) as
provided in either 810.7(a)1) or
$10.7(a)(2), as appropriate. Locate the
point (Point 16) at the intersection of
the interior roof surface, Plane 27 and
the plane, described in 88.15(h), defin-
ing the nearest edge of the upper roof.
Target SR8 is located at the middle of
the line between Point 15 and Point 16
in Plane 27, measured along the vehicle
interior surface.

(1) If Plane 27 intersects a door or’
daylight opening, the Point 15 is lo-
cated at the intersection of Plane 27
and the upper edge of the door opening
or daylight opening.

(2) If Plane 27 does not intersect a
door or daylight opening, the Point 15
is located on the vehicle interior at the
intersection of Plane 27 and the hori-
zontal plane through the highest point
of the dodF or daylight opening nearest
Plane 27, If the adjacent door(s) or day-
light opening(s) are equidistant to
Plane 27, Point 15 is located on the ve-
hicle interior at the intersection of
Plane 27 and either horizontal plane
through the highest point of each door
or daylight opening.

(b) Bxcept as provided in $10.7(c), if a
grab handle is located on the side rail,
target SR3 is located at any point on
the anchorage of the grab-handle, Fold-
ing grab-handles are in their stowed
position for testing.

(c) If a seat belt anchorage is located
on the side rail, target SR3 is located
at any point on the anchorage.

$10.8 Rear header target (target RH).
Locate the point (Point 17) at the
intersection of the surface of the upper
vehicle interior, the mid-sagittal plane
(Plane 28) of the outboard rearmost
dummy and the plane, described in
$8.15(h), defining the rear edge of the
upper roof. Locate the point (Point 18)
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as provided in S10.8(a) or S10.8(b), as
appropriate. Except as provided in
810.8(c), Target RH is located at the
mid-point of the line that is between
Point 17 and Point 18 and is in Plane 28,
as measured along the surface of the
vehicle interior.

(a) If Plane 28 intersects a rear door
opening or daylight opening, then
Point 18 is located at the intersection
of Plane 28 and the upper edge of the
door opening or the daylight opening
(if no door opening).

(b) If Plane 28 does not intersect a
rear door opening or daylight opening,
then Point 18 is located on the vehicle
interior at the intersection of Plane 28
and a horizontal plane through the
highest point of the door or daylight
opening nearest to Plane 28, If the ad-
jacent door(s) or daylight opening(s)
are equidistant to Plane 28, -Point 18 is
located on the vehicle interior at the
intersection of Plane 28 and either hor-
izontal plane through the highest point
of each door or daylight opening.

(c) If Target RH is more than 112 mm
from Point 18 on the line that is be-
tween Point 17 and Point 18 and is in
Plane 28, as measured along the surface
of the vehicle interior, then Target RH
is the point on that line which is 112
mm from Point 18.

$810.9 Upper roof target (target UR).
Target UR is any point on the upper
roof.

$10.10 Stiding door track target (target
SD). Locate the transverse vertical
© plane (Plane 29) passing through the
middle of the widest opening of the
gliding door, measured horizontally
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and parallel to the vehicle longitudinal
centerline. Locate the point (Point 19)
at the intersection of the surface of the
upper vehicle interior, Plane 29 and the
plane, described in S8.15(h), defining
the nearest edge of the upper roof. Lo-
cate the point (Point 20) at the inter-
section of Plane 29 and the upper edge
of the sliding door opening. Target SD
is lJocated at the middle of the line be-
tween Point 19 and Point 20 in Plane 29,
measured along the vehicle interior.
$10.11 Roll-bar targets.

(a) Target RBI. Locate a longitudinal
vertical plane (Plane 30) at the mid-
sagittal plane of a dummy seated in
any outboard designated seating posi-
tion. Target RB1 is located on the roll-
bar and in Plane 30 at the location
closest to either CG-F2 or CG-R, as ap-
propriate, for the same dummy.

(b) Target RB2. If a seat belt anchor-
age is located on the roll-bar, Target
RB2 is any point on the anchorage.

810.12 Stiffener targets.

(a) Target ST1. Locate a transverse
vertical plane (Plane 31) containing ei-
ther CG-F2 or CG-R, as appropriate, for
any outboard designated seating posi-
tion. Target ST1 is located on the stiff-
ener and in Plane 31 at the location
closest to either CG-F2 or CG-R, as ap-
propriate.

(b) Target ST2. If a seat belt anchor-
age is located on the stiffener, Target
ST2 is any point on the anchorage.

810.13 Brace target (target BT) Target
BT is any point on the width of the
brace as viewed laterally from inside
the passenger compartment.
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$10.14 Door frame targets.

(a) Target DF 1. Locate the point
(Point 21) on the vehicle interior at the
intersection of the horizontal plane
passing through the highest point of
the forward door opening and a trans-
verse vertical plane (Plane 32 ) tangent
to the rearmost edge of the forward
door, as viewed laterally with the adja-
cent door open. Locate the point (Point
22) at the intersection of the interior
roof surface, Plane 32, and the plane,
described in $8.15(h), defining the near-

est edge of the upper roof. The door
frame reference point (Point DFR) is
the point located at the middle of the
line from Point 21 to Point 22 in Plane
32, measured along the vehicle interior
surface. Target DF1 is located at Point
DFR.

(b) Target DF2. If a seat belt anchor-
age is located on the door frame, Tar-
get DF2 is located at any point on the
anchorage.

(6) Target DF3. Locate a horizontal
plane (Plane 33) which intersects Point
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DFR. Locate a horizontal plane (Plane
84) that passes through the lowest
point of the adjacent daylight opening
forward of the door frame. Locate a
horizontal plane (Plane 35) half-way be-
tween Plane 33 and Plane 34. Target
DF3 is the point located in Plane 385
and on the interior surface of the door
frame, which is closest to CG-F2 for the
nearest seating position.

(@) Target DF4. Locate a horizontal
plane (Plane 36) half-way between
Plane 34 and Plane 35. Target DF4 is
the point located in Plane 36 and on
the interior surface of the door frame
that is closest to CG-R for the nearest
seating position.

$10.15 Other door frame targets.

(a) Target ODI.

(1) Except as provided in $10.15(a)(2),
target OD1 is located in accordance
with this paragraph. Locate the point
(Point 23) on the vehicle interior, at
the intersection of the horizontal plane
through the highest point of the high-
est adjacent door opening or daylight
opening (if there is no adjacent door
opening) and the center line of the
width of the other door frame, as
viewed laterally with the doors in the
closed position. Locate a transverse
vertical plane (Plane 37) passing
through Point 23. ‘Liocate the point
(Point 24) at the intersection of the in-
terior roof surface, Plane 37 and the
plane, described in S8.15(h), defining
the nearest edge of the upper roof. The
other door frame reference point (Point
ODR) is the point located at the middle
of the line between Point 23 and Point
24 in Plane 37, measured along the ve-
- hicle interior surface. Target OD1 is lo-
cated at Point ODR.

(2) If a seat belt anchorage is located
on the door frame, Target OD1 is any
point on the anchorage.

(b) Target OD2. Liocate the horizontal
plane (Plane 38) intersecting Point
ODR. Locate a horizontal plane (Plane
39) passing through the lowest point of
the daylight opening forward of the
door frame. Locate a horizontal plane
(Plane 40) half-way between Plane 38
and Plane 89. Target OD2 is the point
located on the interior surface of the
door frame at the intersection of Plane
40 and the center line of the width of
the door frames, as viewed laterally,
with the doors in the closed position.

§571.202

$10.16 Seat belt mounting structure
targets.

(a) Target SBI1. Target SB1 is located
at any point on the seat belt anchorage
mounted on the seat belt mounting
structure.

(b) Target SB2. Locate a horizontal
plane (Plane 41), containing either CG-
F2 or CG-R, as appropriate, for any
outboard designated seating position
whose seabing reference point, SgRP, is
forward of and closest to, the vertical
center line of the width of the seat belt
mounting structure. as viewed Ilabt-
erally. Target SB2 is located on the
seat belt mounting structure and in
Plane 41 at the location closest to ei-
ther CG-F2 or CG-R, as appropriate.

(¢) Target SB3. Locate a horizontal
plane (Plane 42), containing CG-R for
any outboard designated seating posi-
tion rearward of the forwardmost des-
ignated seating position or positions
whose seating reference point, SgRP, is
rearward of and closest to, the vertical
center line of the width of the seat belt
mounting structure, as viewed lat-
erally. Locate a horizontal plane
(Plane 43) 200 mm below Plane 42. Tar-
get SB3 is located on the seat belt
mounting structure and in Plane 43 at .
the location closest to CG-R, as appro-
priate.

[62 FR 16725, Apr. 8, 1997; 63 FR 28, Jan. 2,
1998; 63 FR 41464, Aug. 4, 1998, 63 FR 45965,
Aug. 28, 1998; 64 FR 7140, Feb. 12, 1999; 64 FR
89671, Dec. 14, 1999; 67 FR 41354, June 18, 2002;
67 FR 79439, Dec, 23, 2002; 68 FR 51711, Aug. 28,
2003; 69 FR 9226, Feb. 27, 2004; 69 FR 54249,
Sept. 8, 2004; 69 FR 70914, Dec. 8, 2004; 70 FR
51873, Aug. 81, 2005]

§571.202 Standard No. 202; Head re-
straints; Applicable at the manufac-
turers option until September 1,

S1. Purpose and scope. This standard
specifies requirements for head re-
straints to reduce the frequency and
severity of neck injury in rear-end and
other collisions.

S2. Application. This standard applies
to passenger cars, and to multipurpose
passenger vehicles, trucks and buses
with & 4,536 kg or less, manufactured
before September 1, 2008. Until Sep-
tember 1, 2008, manufacturers may
comply with the standard in this
§571.202, with the European regulations
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Guidance on the “Free Motion Headform Test” and its Application
to Digital Video Systems, FMVSS 201, Sections 6.1-6.2

The following information was put together to assist manufacturers of Digital Video
Equipment with understanding the tests requested in Federal Motor Vehicle Safety
Standard 210 “Occupant protection in interior impact” in the minimum specification
document. This information is taken directly from that standard. The full standard can
be located at:
http://a257.g.akamaitech.net/7/257/2422/09n0v20051500/edocket.access.gpo.gov/cfr 20
05/octqtr/pdf/49¢cfr571.201.pdf. It is intended that manufacturers meet the requirements
of Section 6.1-6.2 generally known as the “free motion headform test”. It is not intended
for the purposes of this specification that manufacturers need conduct the test in Section
6.3, known as the “pole test”.

NOTE: This summary is not intended to relieve manufacturers of any
responsibility for any other current or future legal requirements or obligations
required under this or any other standard for the products they are selling. It is
merely a guide for the free motion headform test specified in the minimum Digital
Video Specification. You may be legally required to meet further and more
stringent guidelines than stated herein. You should consult competent legal and
engineering counsel on these issues.

As a note to manufacturers, the automakers through the Alliance of Automobile
Manufacturers has entered into agreements for future crash worthiness requirements that
may affect certain components and their locations and design in mobile Digital Video
Systems. Further, certain requirements concerning side impact testing have been
voluntarily agreed to by this group and may affect what is considered the “industry
standard”. “

§ 571.201 Standard No. 201; Occupant

protection in interior impact.

S1. Purpose and scope. This standard specifies requirements to afford impact protection
for occupants.

S2. Application. This standard applies to passenger cars and to multipurpose passenger
vehicles, trucks, and buses with a GVWR of 4,536 kilograms or less, except that the
requirements of Sa do not apply to huses with a GVWR of more than 3,860 kilograms.
S3. Definitions.

A-pillar means any pillar that is entirely forward of a transverse vertical plane passing
through the seating reference point of the driver’s seat.

Ambulance means a motor vehicle designed exclusively for the purpose of emergency
medical care, as evidenced by the presence of a passenger compartment

to accommodate emergency medical personnel, one or more patients on litters or cots,
and equipment and supplies for emergency care at a location or during transport.

B-pillar means the forwardmost pillar on each side of the vehicle that is, in whole or in
part, rearward of a transverse vertical plane passing through the seating reference point of
the driver’s seat, unless:



(1) There is only one pillar rearward of that plane and it is also a rearmost pillar; or

(2) There is a door frame rearward of the A-pillar and forward of any other pillar or
rearmost pillar.

Brace means a fixed diagonal structural member in an open body vehicle that is used to
brace the roll-bar and that connects the roll-bar to the main body of the vehicle structure.
Convertible means a vehicle whose Apillars are not joined with the B-pillars (or rearmost
pillars) by a fixed, rigid structural member.

Convertible roof frame means the frame of a convertible roof.

Convertible roof linkage mechanism means any anchorage, fastener, or device necessary
to deploy a convertible roof frame.

Daylight opening means, for openings on the side of the vehicle, other than a door
opening, the locus of all points where a horizontal line, perpendicular to the vehicle
longitudinal centerline, is tangent to the periphery of the opening. For openings on the
front and rear of the vehicle, other than a door opening, daylight opening means the locus
of all points where a horizontal line, parallel to the vehicle longitudinal centetline, is
tangent to the periphery of the opening. If the horizontal line is tangent to the periphery at
more than one point at any location, the most inboard point is used to determine the
daylight opening.

Door frame means the rearmost perimeter structure, including trim but excluding glass,
of the forward door and the forwardmost perimeter structure, including trim but
excluding glass, of the rear door of a pair of adjacent side doors that:

(1) Have opposing hinges;

(2) Latch together without engaging or contacting an intervening pillar;

(3) Are forward of any pillar other than the A-pillar on the same side of the vehicle; and
(4) Are rearward of the A-pillar.

Door opening means, for door openings on the side of the vehicle, the locus of all points
where a horizontal line, perpendicular to the vehicle longitudinal centerline, is tangent to
the periphery of the side door opening. For door openings on the back end of thevehicle,
door opening means the locus of all points where a horizontal line, parallel to the vehicle
longitudinal centerline, is tangent to the periphery of the back door opening. If the
horizontal line is tangent to the periphery at more than one point at any location, the most
inboard point is the door opening.

Dynamically deployed upper interior head protection system means a protective device
or devices which are integrated into a vehicle and which, when activated by an impact,
provide, through means requiring no action from occupants, protection against head
impacts with upper interior structures and components of the vehicle in crashes.
Forehead impact zone means the part of the free motion headform surface area that is
determined in accordance with the procedure set forth in S8.10.

Free motion headform means a test device which conforms to the specifications of part
572, subpart L of this chapter.

Interior rear quarter panel means a vehicle interior component located between the rear
edge of the side door frame, the front edge of the rearmost seat back, and the daylight
opening.

Mid-sagittal plane of a dummy means a longitudinal vertical plane passing through the
seating reference point of a designated seating position.




Other door frame means the rearmost perimeter structure, including trim but excluding
glass, of the forward door and the forwardmost perimeter structure, including trim but
excluding glass, of the rear door of a pair of adJ acent side doors that:

(1) Have opposing hinges;

(2) Latch together without engaging or contacting an intervening pillar; and

(3) Are rearward of the B-pillar.

Other pillar means any pillar which is not an A-pillar, a B-pillar, or a rearmost pillar.
Pillar means any structure, excluding glazing and the vertical portion of door window
frames, but including accompanying moldings, attached components such as safety belt
anchorages and coat hooks, which:

(1) Supports either a roof or any other structure (such as a roll-bar) that is above the
driver’s head, or

(2) Is located along the side edge of a window.

Roll-bar means a fixed overhead structural member, including its vertical support
structure, that extends from the left to the right side of the passenger compartment of any
open body vehicles and convertibles. It does not include a header.

Seat belt anchorage means any component involved in transferring seat belt loads to the
vehicle structure, including, but not limited to, the attachment hardware, but excluding
webbing or straps, seat frames, seat pedestals, and the vehicle structure itself, whose
failure causes separation of the belt from the vehicle structure.

Seat belt mounting structure means:

(a) A vehicle body or frame component, including trim, that incorporates an upper seat
belt anchorage conforming to the requirements of S4.2.1 and S4.3.2 of 49 CFR 571.210,
that is located rearward of the rearmost outboard designated seating position, and that
extends above a horizontal plane 660 mm above the seating reference point (SgRP) of
that seating position; and

(b) A vehicle body or frame component, including trim, that incorporates an upper seat
belt anchorage conforming to the requirements of S4.2.1 and S4.3.2 of 49 CFR 571.210,
that is located forward of the rearmost outboard designated seating position, and that
extends above a horizontal plane 460mm above the SgRP of that seating position located
rearward of the anchorage.

(c¢) The seat belt mounting structure is not a pillar, roll bar, brace or stiffener, side rail,
seat, interior rear quarter panel, or part of the roof.

Sliding door track means a track structure along the upper cdge of a side door opening
that secures the door in the closed position and guides the door when moving to and from
the open position.

Stiffener means a fixed overhead structural member that connects one roll-bar to another
roll-bar or to a header of any open body vehicle or convertible.

Upper roof means the area of the vehicle interior that is determined in accordance with
"the procedure set forth in S8.15.

Windshield trim means molding of any material between the windshield glazing and the
exterior roof surface, including material that covers a part of either the windshield glazing
or exterior roof surface.

S6 Requirements for upper interior components.




S6.1 Vehicles manufactured on or after September 1, 1998. Except as provided in S6.3
and S6.1.4, for vehicles' manufactured on or after September 1, 1998 and before
September 1, 2002, a percentage of the manufacturer’s production, as specified in S6.1.1,
S6.1.2, or S6.1.3 shall conform, at the manufacturer’s option, to either S6.1(a) or S6.1(b).
For vehicles manufactured by final stage manufacturers on or after September 1, 1998
and before September 1, 2006, a percentage of the manufacturer’s production as specified
in S6.1.4 shall, except as provided in S6.3, conform, to either S6.1(a) or S6.1(b). The
manufacturer shall select the option by the time it certifies the vehicle and may not
thereafter select a different option for the vehicle.

(a) When tested under the conditions of S8, comply with the requirements specified in S7
at the target locations specified in S10 when impacted by the free motion headform
specified in S8.9 at any speed up to and including 24 km/h (15 mph). The requirements
do not apply to any target that cannot be located using the procedures of S10.

(b) When equipped with a dynamically deployed upper interior head protection system
and tested under the conditions of S8, comply with the requirements specified in S7 at the
target locations specified in S10 as follows:

(1) Targets that are not located over any point inside the area measured along the contour
of the vehicle surface within 50 mm (2.0 inch) of the periphery of the stowed system
projected perpendicularly onto the vehicle interior surface, including mounting and
inflation components but exclusive of any cover or covers, shall be impacted by the free
motion headform specified in S8.9 at any speed up to and including 24 km/h (15 mph).
The requirements do not apply to any targets that can not be located by using the
procedures of S10.

(2) Targets that are over any point inside the area measured along the contour of the
vehicle interior within 50 mm (2.0 inch) of the periphery of the stowed system projected
perpendicularly onto the vehicle interior surface, including mounting and inflation
components but exclusive of any cover or covers, when the dynamically deployed upper
interior head protection system is not deployed, shall be impacted by the free motion
headform specified in S8.9 at any speed up to and including 19 km/h (12 mph) with the
system undeployed. The requirements do not apply to any target that can not be located
using the procedures of S10.

(3) Each vehicle shall, when equipped with a dummy test device specified in Part 572,
Subpart M, and tested as specified in S8.16 through S$8.28, comply with the requirements
specified in S7 when crashed into a fixed, rigid pole of 254 mm in diameter, at any
velocity between 24 kilometers per hour (15 mph) and 29 kilometers per hour (18 mph).

ST Performance Criterion. The HIC(d) shall not exceed 1000 when calculated in
accordance with the following formula:
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Where the term a is the resultant head acceleration expressed as a multiple of g (the
acceleration of gravity), and t1 and t2 are any two points in time during the impact which
are separated by not more than a 36 millisecond time interval.

(a) For the free motion headform;

HIC(d)=0.75446 (free motion headform HIC)+166.4.

(b) For the part 572, subpart M, anthropomorphic test dummy;

HIC(d)=HIC.

S8 Target location and test conditions. ‘
The vehicle shall be tested and the targets specified in S10 located under the following

conditions.

S8.1 Vehicle test attitude.

(a) The vehicle is supported off its suspension at an attitude determined in accordance
with S8.1(b).

(b) Directly above each wheel opening, determine the vertical distance between a level
surface and a standard reference point on the test vehicle’s body under the conditions of
S8.1(b)(1) through S8.1(b)(3).

(1) The vehicle is loaded to its unloaded vehicle weight, plus its rated cargo and luggage
capacity or 136 kg, whichever is less, secured in the luggage area. The load placed in the
cargo area is centered over the longitudinal centerline of the vehicle.

(2) The vehicle is filled to 100 percent of all fluid capacities. ‘

(3) All tires are inflated to the manufacturer’s specifications listed on the vehicle’s tire
placard.

S8.8 Temperature and humidity.

(a) The ambient temperature is between 19 degrees C. and 26 degrees C., at any relative
humidity between 10 percent and 70 percent.

(b) Tests are not conducted unless the headform specified in S8.9 is exposed to the
conditions specified in S8.8(a) for a period not less than four hours.

S8.9 Headform. The headform used for testing conforms to the specifications of part 572,
subpart L of this chapter.

S8.10 Forehead impact zone. The forehead impact zone of the headform is determined
according to the procedure specified in (a) through (f).

(a) Position the headform so that the baseplate of the skull is horizontal. The midsagittal
plane of the headform is designated as Planc S.

(b) From the center of the threaded hole on top of the headform, draw a 69 mm line
forward toward the forehead, coincident with Plane S, along the contour of the outer skin
of the headform. The front end of the line is designated as Point P. From Point P, draw a
100 mm line forward toward the forehead, coincident with Plane S, along the contour of
the outer skin of the headform. The front end of the line is designatedas Point O.

(c¢) Draw a 125 mm line which is coincident with a horizontal plane along the contour of
the outer skin of the forehead from left to right through Point O so that the line is bisected
at Point O. The end of the line on the left side of the headform is designated as Point a
and the end on the right as Point b.




(d) Draw another 125 mm line which is coincident with a vertical plane along the contour
of the outer skin of the forehead through Point P so that the line is bisected at Point P.
The end of the line on the left side of the headform is designated as Point ¢ and the end
on the right as Point d.

(e) Draw a line from Point a to Point ¢ along the contour of the outer skin of the
headform using a flexible steel tape. Using the same method, draw a line from Point b to
Point d. S

(f) The forehead impact zone is the surface area on the FMH forehead bounded by lines
a-0-b and c-P-d, and a-c and b-d.

S8.11 Target circle. The area of the vehicle to be impacted by the headform is marked
with a solid circle 12.7 mm in diameter, centered on the targets specified in S10, using
any transferable opaque coloring medium.

S8.12 Location of head center of gravity.

(&) Location of head center of gravity for front outboard designated seating positions
(CG-F). For determination of head center of gravity, all directions are in reference to the
seat orientation.

(1) Location of rearmost CG-F (CG-F2).

For front outboard designated seating positions, the head center of gravity with the seat in
its rearmost normal design driving or riding position (CGF2) is located 160 mm rearward
and 660 mm upward from the seating reference point.

(2) Location of forwardmost CG-F (CGF1).

For front outboard designated seating positions, the head center of gravity with the seat in
its forwardmost adjustment position (CGF1) is located horizontally forward of

CG-F2 by the distance equal to the fore-aft distance of the seat track.

(b) Location of head center of gravity for rear outboard designated seating positions
(CG-R). For rear outboard designated seating positions, the head center of gravity (CG-R)
is located 160 mm rearward, relative to the seat orientation, and 660 mm upward from the
seating reference point.

S8.13 Impact configuration.

S8.13.1 The headform is launched from any location inside the vehicle which meets the
conditions of S8.13.4. At the time of launch, the midsagittal plane of the headform is
vertical and the headlorm is upright.

S8.13.2 The headform travels freely through the air, along a velocity vector that is
perpendicular to the headform’s skull cap plate, not less than 25 mm before making any
contact with the vehicle.

S8.13.3 At the time of initial contact between the headform and the vehicle interior
surface, some portion of the forehead impact zone of the headform must contact some
portion of the target circle.

S8.13.4 Approach angles. The headform launching angle is as specified in Table 1. For
components for which Table 1 specifies a range of angles, the headform launching angle
is within the limits determined using the procedures specified in S8.13.4.1 and S8.13.4.2,
and within the range specified in Table 1, using the orthogonal reference system specified
in S9.
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S8.14 Multiple impacts.

(a) A vehicle being tested may be impacted multiple times, subject to the limitations in
S8.14(b), (c), (d) and (e).

(b) As measured as provided in S8.14(d), impacts within 300 mm of each other may not
occur less than 30 minutes apart.

(c) As measured as provided in S8.14(d), no impact may occur within 150 mm of any
other impact.

(d) For S8.14(b) and S8.14(c), the distance between impacts is the distance between the -
center of the target circle specified in S8.11 for each impact, measured along the vehicle
interior.

(e) No impact may occur within the ‘‘exclusion zone’’ of any pillar target specified in
S10.1 through S10.4, door frame target specified in S10.14 and S10.15, upper roof target
specified in S10.9, or seat bell mounting structure targel specified in S10.16. The
“exclusion zone’’ is determined according to the procedure in S8.14(f) through S8.14(k).
(f) Locate the point, Point X, at the center of the target circle specified in S8.11 for the
tested target.

(g) Determine two spheres centered on Point X. Radii of these spheres are 150 mm and
200 mm, respectively.

(h) Locate a horizontal plane passing through Point X. Determine the intersection points,
if they exist, of the small sphere surface, the horizontal plane, and the vehicle interior
surface. Relative to Point X, the point on the left is Point L and the point on the

right is Point R.

(i) Locate a vertical plane, Plane Z, passing through Point X and coincident (within & 5°)
with the horizontal approach angle used or intended for use in testing the target centered
on Point X.




(G) If either Point L or Point R does not exist, extend Line LX and/or Line RX, as
appropriate, perpendicular to Plane Z beyond Point X by 150 mm. The end of the line is
designated as Point L or Point R, as appropriate.

(k) Locate a vertical plane, Plane ZL, passing through Point L and parallel to Plane Z.
Locate another vertical plane, Plane ZR, passing through Point R and parallel to Plane Z.
The “‘exclusion zone’’ is the vehicle interior surface area between Plane ZL and Plane
ZR below the upper boundary of the smaller sphere and above the lower boundary of the
larger sphere. Points on the intersection of the vehicle interior surface and the large
sphere below the target, the small sphere above the target, Plane ZL and Plane ZR are not
included in the ‘‘exclusion zone.’

S8.15 Upper Roof The upper roof of a vehicle is determined according to the procedure
specified in S8.15 (a) through (h).

(a) Locate the transverse vertical plane A at the forwardmost point where it contacts the
interior roof (including trim) at the vehicle centerline.

(b) Locate the transverse vertical plane B at the rearmost point where it contacts the
interior roof (including trim) at the vehicle centerline.

(c) Measure the horizontal distance (D1) between Plane A and Plane B.

(d) Locate the vertical longitudinal plane C at the leftmost point at which a vertical
transverse plane, located 300 mm rearward of the A-pillar reference point described in
S10.1(a), contacts the interior roof (including trim).

(e) Locate the vertical longitudinal plane D at the rightmost point at which a vertical
transverse plane, located 300 mm rearward of the A-pillar reference point described in
S10.1(a), contacts the interior roof (including trim).

(f) Measure the horizontal distance (D2) between Plane C and Plane D.

(g) Locate a point (Point M) on the interior roof surface, midway between Plane A and
Plane B along the vehicle longitudinal centerline.

(h) The upper roof zone is the area of the vehicle upper interior surface bounded by the
four planes described in S8.15(h)(1) and S8.15(h)(2):

(1) A transverse vertical plane E located at a distance of (.35 D1) forward of Point M and
a transverse vertical plane F located at a distance of (.35 D1) rearward of Point M,
measured horizontally.

(2) A longitudinal vertical plane G located at a dlsldnce of (.35 D2) to the left of Point M
and a longitudinal vertical plane H located at a distance of (.35 D2) to the right of Point
M, measured horizontally.

S9. Orthogonal Reference System. The approach angles specified in S8.13.4 are
determined using the reference system specified in $9.1 through S9.4. §9.1 An
orthogonal reference system consisting of a longitudinal X axis and a transverse Y axis in
the same horizontal plane and a vertical Z axis through the intersection of X and Y is
used to define the horizontal direction of approach of the headform. The X-Z plane is the
vertical longitudinal zero plane and is parallel to the longitudinal centerline of the
vehicle. The XY plane is the horizontal zero plane parallel to the ground. The Y-Z plane
is the vertical transverse zero plane that is perpendicular to the X-Y and X-Z planes. The
X coordinate is negative forward of the Y-Z plane and positive to the rear. The Y
coordinate is negative to the left of the X-Z plane and positive to the right. The Z
coordinate is negative below the X-Y plane and positive above it. (See Figure 1.) S9.2




The origin of the reference system is the center of gravity of the headform at the time
immediately prior to launch for each test. S9.3 The horizontal approach angle is the
angle between the X axis and the headform impact velocity vector projected onto the
horizontal zero plane, measured in the horizontal zero plane in the counter-clockwise
direction. A 0 degree horizontal vector and a 360 degree horizontal vector point in the
positive X direction; a 90 degree horizontal vector points in the positive Y direction; a
180 degree horizontal vector points in the negative X direction; and a 270 horizontal
degree vector points in the negative Y direction. (See Figure 2.) S9.4 The vertical
approach angle is the angle between the horizontal plane and the velocity vector,
measured in the midsagittal plane of the headform. A 0 degree vertical vector in Table I
coincides with the horizontal plane and a vertical vector of greater than 0 degrees in
Table I makes a upward angle of the same number of degrees with that plane.

S10 Target Locations.

(a) The target locations specified in S10.1 through S10.16 are located on both sides of the
vehicle and, except as specified in S10(b), are determined using the procedures specified
in those paragraphs.

(b) Except as specified in S10(c), if there is no combination of horizontal and vertical
angles specified in S8.13.4 at which the forehead impact zone of the free motion
headform can contact one of the targets located using the procedures in S10.1 through
S10.16, the center of that target is moved to any location within a sphere with a radius of
25 mm, centered on the center of the original target, which the forehead impact zone can
contact at one or more combination of angles.

(c) If there is no point within the sphere specified in S10(b) which the forehead impact
zone of the free motion headform can contact at one or more combination of horizontal
and vertical angles specified in S8.13.4, the radius of the sphere is increased by 25 mm
increments until the sphere contains at least one point that can be contacted at one or
more combination of angles

S10.6 Targets on the side rail between the A-pillar and the B-pillar or rearmost pillar in
vehicles with only two pillars on each side of the vehicle.

(a) Target SRI. Locate a transverse vertical plane (Plane 25) 150 mm rearward of Point
APR. Locate the point (Point 11) at the intersection of Plane 25 and the upper edge of the
forwardmost door opening. Locale the point (Point 12) at the intersection of the interior
roof surface, Plane 25 and the plane, described in S8.15(h), defining the nearest edge of
the upper roof. Target SR1 is located at the middle of the line between Point 11 and
Point 12 in Plane 25, measured along the vehicle interior.

(b) Target SR2. Locate a transverse vertical plane (Plane 26) 300 mm rearward of the
APR or 300 mm forward of the BPR (or the RPR in vehicles with no B-pillar). Locate the
point (Point 13) at the intersection of Plane 26 and the upper edge of the forwardmost
door opening. Locate the point (Point 14) at the intersection of the interior roof surface,
Plane 26 and the plane, described in S8.15(h), defining the nearest edge of the upper roof.
Target SR2 is located at the middle of the line between Point 13 and Point 14 in Plane 26,
measured along the vehicle interior.

S10.7 Other side rail target (target SR3).
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(a) Except as provided in S10.7(b), target SR3 is located in accordance with this
paragraph. Locate a transverse vertical plane (Plane 27) 150 mm rearward of either Point
BPR or Point OPR. Locate the point (Point 15) as provided in either S10.7(a)(1) or
S10.7(a)(2), as appropriate. Locate the point (Point 16) at the intersection of the interior
roof surface, Plane 27 and the plane, described in S8.15(h), defining the nearest edge of
the upper roof. Target SR3 is located at the middle of the line between Point 15 and
Point 16 in Plane 27, measured along the vehicle interior surface.

(1) If Plane 27 intersects a door or daylight opening, the Point 15 is located at the
intersection of Plane 27 and the upper edge of the door opening or daylight opening.

(2) If Plane 27 does not intersect a door or daylight opening, the Point 15 is located on
the vehicle interior at the intersection of Plane 27 and the horizontal plane through the
highest point of the door or daylight opening nearest Plane 27. If the adjacent door(s) or
daylight opening(s) are equidistant to Plane 27, Point 15 is located on the vehicle interior
at the intersection of Plane 27 and either horizontal plane through the highest point of
each door or daylight opening.

(b) Except as provided in S10.7(c), if a grab handle is located on the side rail, target SR3
is located at any point on the anchorage of the grab-handle. Folding grab-handies are in
their stowed position for testing.

() If a seat belt anchorage is located on the side rail, target SR3 is located at any point on
the anchorage.
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[Code of Federal Regulations]

[Title 49, Volume 5]

[Revised as of October 1, 2001]

From the U.S. Government Printing Office via GPO Access
[CITE: 49CFR571.205]

[Page 462-467]
TITLE 49--TRANSPORTATION

CHAPTER V--NATIONAL HIGHWAY TRAFFIC
SAFETY ADMINISTRATION, DEPARTMENT
OF TRANSPORTATION

PART 571--FEDERAL MOTOR VEHICLE SAFETY STANDARDS--Table of Contents
Subpart B--Federal Motor Vehicle Safety Standards
Sec. 571.205 Standard No. 205, Glazing materials.

S1. Scope. This standard specifies requirements for glazing
materials for use in motor vehicles and motor vehicle equipment.
. S2. Purpose. The purpose of this standard is to reduce injuries
resulting from impact to glazing surfaces, to ensure a necessary
degree
of transparency in motor vehicle windows for driver visibility, and
to
minimize the possibility of occupants being thrown through the
vehicle
windows in collisions.

S3. Application. This standard applies to glazing materials for
use
in passenger cars, multipurpose passenger vehicles, trucks, buses,
motorcycles, slide-in campers, and pickup covers designed to carry
persons while in motion.

S4. Definitions.

Bullet resistant shield means a shield or barrier that is
installed
completely inside a motor vehicle behind and separate from glazing
materials that independently comply with the requirements of this
standard.

Camper means a structure designed to be mounted in the cargo area
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of
a truck, or attached to an incomplete vehicle with motive power, for
the
purpose of providing shelter for persons.

Glass-plastic glazing material means a laminate of one or more
layers of glass and one or more layers of plastic in
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which a plastic surface of the glazing faces inward when the glazing
is ,
installed in a vehicle.

~ Motor home means a multipurpose passenger vehicle that provides
living accommodations for persons.

Pickup cover means a camper having a roof and sides but without a
floor, designed to be mounted on and removable from the cargo area of
a
truck by the user.

Slide-in camper means a camper having a roof, floor, and sides,
designed to be mounted on and removable from the cargo area of a
truck
by the user.

S5. Requirements.

S5.1 Materials.

S5.1.1 Glazing materials for use in motor vehicles, expect as
otherwise provided in this standard shall conform to the American
National Standard ~~Safety Code for Safety Glazing Materials for
Glazing
Motor Vehicles Operating on Land Highways'' Z-26.1-1977, January 26,
1977, as supplemented by Z26.1a, July 3, 1980 (hereinafter referred
to '
as ~"ANS Z26''). However, Item 11B glazing ag specified in that
standard
may not be used in motor vehicles at levels requisite for driving
vigibility, and Item 11B glazing is not required to pass Test Nos.
17,

30, and 31.

S5.1.1.1 The chemicals specified for testing chemical resistance
in ;

Tests Nos. 19 and 20 of ANS Z26 shall be:

(a) One percent solution of nonabrasive soap.

(b) Kerosene.

(c) Wndiluted denatured alcohol, Formula SD No. 30 (1 part 100-
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percent methyl alcohol in 10 parts 190-proof ethyl alcohol by volume) .
(d) Gasoline, ASTM Reference Fuel C, which is composed of
Isooctane
50 volume percentage and Toluene 50 volume percentage. Isooctane must
conform to A2.7 in Annex 2 of the Motor Fuels Section of the 1985
Annual
Book of ASTM Standards, Vol. 05.04, and Toluene must conform to ASTM
Specification D362-84, Standard Specification for Industrial Grade
Toluene. ASTM Reference Fuel C must be used as specified in:
(1) Paragraph A2.3.2 and A2.3.3 of Annex 2 of Motor Fuels,
Section 1
in the 1985 Annual Book of ASTM Standards; and
(2) OSHA Standard 29 CFR 1910.106--""Handling Storage and Use of
Flammable Combustible Liguids.'’ |

This incorporation by reference was approved by the Director of the
Federal Register in accordance with 5 U.S.C. 552(a) and 1 CFR part
51.
Copies may be inspected at the Technical Reference Library, NHTSA,
400
Seventh Street, SW., Room 5108, Washington, DC 20590, or at the
Office
of the Federal Register, 800 North Capitol Street, NW., suite 700,
Washington, DC.

S5.1.1.2 The following locations are added to the lists
specified \
in ANS Z26 in which item 4, item 5, item 8, and item 9 safety glazing
may be used: '

(a)-- (i) [Reserved]

(j) Windows and doors in motor homes, except for the windshield
and )
windows to the immediate right or left of the driver.

(k) Windows and doors in slide-in campers and pickup covers.

(1) Windows and doors in buses except for the windshield, windows
to
the immediate right or left of the driver, and rearmost windows if
used
for driving visibility.

(m) For Item 5 safety glazing only: Motorcycle windscreens below
the
intersection of a horizontal plane 380 millimeters vertically above
the
lowest seating position.

%
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S5.1.1.3 The following locations are added to the lists

specified
in ANS Z26 in which item 6 and item 7 safety glazing may be used:
(a)--(i) [Reserved]

(j) Windows and doors in motor homes, except for the windshield,
forward-facing windows, and windows to the immediate right or left of
the driver.

(k) Windows, except forward-facing windows, and doors in slide-in
campers and pickup covers.

(1) For item 7 safety glazing only:

(1) Standee windows in buses.

(2) Interior partitions.

(3) Openings in the roof. :

S5.1.1.4 The following locations are added to the lists

specified
in ANS Z26 in which item 8 and item 9 safety glazing may be used:
(a) --(e) [Reserved]

(f) Windows and doors in motor homes, except for the windshield
and '

[ [Page 464]]

windows to the immediate right or left of the driver.

(g) Windows and doors in slide-in campers and pickup covers.

S5.1.1.5 The phrase ~“readily removable'' windows as defined in
ANS
z26, for the purposes of this standard, in buses having a GVWR of
more
than 4536 kilograms, shall include pushout windows and windows
mounted
in emergency exists that can be manually pushed out of their location
in
the vehicle without the use of tools, regardless of whether such
windows
remain hinged at one side to the vehicle.

S5.1.1.6 Multipurpose passenger vehicles. Except as otherwise
specifically provided by this standard, glazing for use in
multipurpose
passenger vehicles shall conform to the requirements for glazing for
use
in trucks as specified in ANS Z26.

S5.1.1.7 Test No. 17 is deleted from the list of tests specified
in
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ANS Z26 for Item 5 glazing material and Test No. 18 is deleted from
the

lists of tests specified in ANS Z26 for Item 3 and Item 9 glazing
material.

S5.1.2 In addition to the glazing materials specified in ANS
226,
materials conforming to 85.1.2.1, S85.1.2.2, S85.1.2.3, S5.1.2.4,
S5.1.2.5, 85.1.2.6, 85.1.2.7, S85.1.2.8 and S85.1.2.11 may be used in
the
locations of motor vehicles specified in those sections.

S5.1.2.1 TItem 1llC--Safety Glazing Material for Use in Bullet
Resistant Shields. Bullet resistant glazing that complies with Test
Nos.

2, 17, 19, 20, 21, 24, 27, 28, 29, 30 and 32 of ANS Z26 and the
labeling

requirements of S85.1.2.5 may be used only in bullet resistant shields
that can be removed from the motor vehicle easily for cleaning and
maintenance. A bullet resistant shield may be used in areas requisite
for driving visibility only if the combined parallel luminous
transmittance with perpendicular incidence through both the shield
and '

the permanent vehicle glazing is at least 60 percent.

S5.1.2.2 Item 12--Rigid Plastics. Safety plastics materials that
comply with Test Nos. 10, 13, 16, 19, 20, 21 and 24 of ANS Z26, with
the
exception of the test for resistance to undilated denatured alcohol
Formula SD No. 30, and that comply with the labeling requirements of
S5.1.2.5, may be used in a motor vehicle only in the following
specified
locations at levels not requisite for driving visibility.

(a) Window and doors in slide-in campers and pick-up covers.

(b) Motorcycle windscreens below the intersection of a horizontal
plane 380 millimeters vertically above the lowest seating position.

(c) Standee windows in buses.

(d) Interior partitions.

(e) Openings in the roof. :

(f) Flexible curtains or readily removable windows or in
ventilators
used in conjunction with readily removable windows.

(g) Windows and doors in motor homes, except for the windshield
and
windows to the immediate right or left of the driver.

(h) Windows and doors in buses except for the windshield and
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window
to the immediate right and left of the driver.

S5.1.2.3 TItem 13--Flexible plastics. Safety plastic materials
that '
comply with Tests Nos. 16, 19, 20, 22, and 23 or 24 of ANS Z26, with
the *
exception of the test for resistance to undiluted denatured alcohol
Formula SD No. 30, and that comply with the labeling requirements of
S5.1.2.5 may be used in the following specific locations at levels
not
requisite for driving visibility.

(a) Windows, except forward-facing windows, and doors in slide-in
campers and pick-up covers.

(b) Motorcycle windscreens below the intersection of a horizontal
plane 380 millimeters vertically above the lowest seating position.

(c¢) Standee windows in buses.

(d) Interior partitions.

(e) Openings in the roof.

(f) Flexible curtains or readily removable windows or in
ventilators
used in conjunction with readily removable windows.

(g) Windows and doors in motor homes, except for the windshield,
forward-facing windows, and windows to the immediate right or left of
the driver.

85.1.2.4. Item 14--Glass Plastics. Glass-plastic glazing

materials
that comply with the labeling requirements of S5.1.2.10 and Test Nos.

2, 3, 4, 9, 12, 15, 16, 17, 18, 19, 24, 26, and 28, as those
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tests are modified in 85.1.2.9, Test Procedures for Glass-Plastics,

may

be used anywhere in a motor vehicle, except that it may not be used

in

windshields of any of the following vehicles: convertibles, wvehicles

that have no roof, vehicles whose roofs are completely removable.
S5.1.2.5. Item 15A--Annealed Glass-Plastic for use in all

Positions

in a Vehicle Except the Windshield. Glass-plastic glazing materials

that
comply with Test Nos. 1, 2, 3, 4, 9, 12, 16, 17, 18, 19, 24, and 28,
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as
those tests are modified in S85.1.2.9 Test Procedures for Glass-
Plastics,
may be used anywhere in a motor vehicle except the windshield.

S5.1.2.6 Item 15B--Tempered Glass-Plastic for Use in All
Positions
In a Vehicle Except the Windshield. Glass-plastic glazing materials
that
comply with Tests Nos. 1, 2, 3, 4, 6, 7, 8, 16, 17, 18, 19, 24, and
28, :
as those tests are modified in S5.1.2.9 Test Procedures for Glass-
Plastics, may be used anywhere in a motor vehicle except the
windshield.

S5.1.2.7. Item 1l6A--Annealed Glass-Plastic for Use in all
Positions .
in a Vehicle not Requisite for Driving Visibility. Glass-plastic
glazing
materials that comply with Test Nos. 3, 4, 9, 12, 16, 19, 24, and 28,
as '
those tests are modified in S5.1.2.9 Test Procedures for Glass-
Plastics,
may be used in a motor vehicle in all locations not requisite for
driving visibility.

S5.1.2.8. Item 1l6B--Tempered Glass-Plastic for Use in all
Positions
in a Vehicle not Requisite for Driving Visibility. Glass-plastic
glazing A
materials that comply with Test Nos. 3, 4, 6, 7,8, 16, 19, 24, and
28,
as those tests are modified in S5.1.2.9 Test Procedures for Glass-
Plastics, may be used in a motor vehicle in all locations not
requisite
for driving vigibility.

S5.1.2.9 Test Procedures for Glass-Plastics. (a) Tests Nos. 6, 7,

8,
9, 12, 16, and 18 shall be conducted on the glass side of the
specimen,

i.e., the surface which would face the exterior of the vehicle. Tests
Nos. 17, 19, 24, and 26 shall be conducted on the plastic side of the
_specimen, i.e., the surface which would face the interior of the
vehicle. Test No. 15 should be conducted with the glass side of the
glazing facing the illuminated box and the screen, respectively. For
Test No. 19, add the following to the specified list: an aqueous
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solution of isopropanol and glycol ether solvents in concentration no
greater than 10% or less than 5% by weight and ammonium hydroxide no
greater than 5% or less than 1% by weight, simulating typical
commercial

windshield cleaner.

(b) Glass-plastic specimens shall be exposed to an ambient air
temperature of -40 degrees Celsius (plus or minus 5 degrees Celsius),
for a period of 6 hours at the commencement of Test No. 28, rather
than
at the initial temperature specified in that test. After testing, the
glass-plastic specimens shall show no evidence of cracking, clouding,
delaminating, or other evidence of deterioration.

(c) Glass-plastic specimens tested in accordance with Test No. 17
shall be carefully rinsed with distilled water following the abrasion
procedure and wiped dry with lens paper. After this procedure, the
arithmetic means of the percentage of light scattered by the three
specimens as a result of abrasion shall not exceed 4.0 percent.

(d) Data obtained from Test No. 1 should be used when conducting
Test No. 2. '

(e) (1) Except as provided in S5.1.2.9(e) (2), glass-plastic
glazing
specimens tested in accordance with Test Nos. 9, 12 and 26 shall be
clamped in the test fixture in Figure 1 of this standard in the
manner
shown in that figure. The clamping gasket shall be made of rubber 3
millimeters (mm) thick of hardness 50 IRHD (International Rubber
Hardness Degrees), plus or minus five degrees. Movement of the test
specimen, measured after the test, shall not exceed 2 mm at any point
along the inside periphery of the fixture. Movement of the test
specimen
beyond the 2 mm limit shall be considered an incomplete test, not a
test
failure. A specimen used in such an incomplete test shall not be
retested.

(2) At the option of the manufacturer, glass-plastic glazing
specimens tested in accordance with Test Nos. 9 and 12 may be tested
unclamped. Such specimens shall be tested using the fixture in Figure
1
of the standard, including the upper frame (unclamped) which holds
the
specimen in place.

[ [Page 466]]
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§5.1.2.10 Cleaning instructions. (a) Each manufacturer of
glazing
materials designed to meet the requirements of $§5.1.2.1, S85.1.2.2,
'85.1.2.3, s5.1.2.4, S5.1.2.5, S5.1.2.6, S5.1.2.7, S5.1.2.8, or
S5.1.2.11 :
shall affix a label, removable by hand without tools, to each item of
glazing materials. The label shall identify the product involved,
specify instructions and agents for cleaning the material that will
minimize the loss of transparency, and instructions for removing
frost
and ice, and, at the option of the manufacturer, refer owners to the
vehicle's Owners Manual for more specific cleaning and other
instructions.

(b) Each manufacturer of glazing materials designed to meet the
requirements of paragraphs S$5.1.2.4, S85.1.2.5, 85.1.2.6, S85.1.2.7, or
S5.1.2.8 may permanently and indelibly mark the lower center of each
item of such glazing material, in letters not less than 4.5
millimeters ‘ ,
nor more than 6 millimeters high, the following words, GLASS PLASTIC
MATERIAL--SEE OWNER'S MANUAL FOR CARE INSTRUCTIONS.

S5.1.2.11 Test procedures for Item 4A--Rigid Plastic for Use in
Side Windows Rearward of the ~"C'!' pillar. (a) Glazing materials that
comply with Tests Nos. 2, 10, 13, 16, 17, as that test is modified in
S5.1.2.9(c) (on the interior side only), 17, as that test is modified
in
paragraph (b) of this section (on the exterior side only), 19, 20,
21,
and 24 of ANS Z26.1, may be used in the following specific locations:

(1) All areas in which Item 4 safety glazing may be used.

(2) Any side window that meets the criteria in S85.1.2.11(a) (2) (i)
and (ii):

(1) Is in a vehicle whose rearmost designated seating position is
forward-facing and cannot be adjusted so that it is side or rear-
facing;
and

(ii) The forwardmost point on its visible interior surface is
rearward of the vertical transverse plane that passes through the
shoulder reference point (as described in Figure 1 of Sec. 571.210
Seat
belt assembly anchorages) of that rearmost seating position.

(b) (1) The initial maximum haze level shall not exceed 1.0

percent.
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The specimens are subjected to abrasion for 100 cycles and then
carefully wiped with dry lens paper (or its equivalent). The light
scattered by the abraded track is measured in accordance with Test

17.
The arithmetic mean of the percentages of light scattered by the

three
specimens shall not exceed 4.0 percent after being subjected to
abrasion

for 100 cycles.
(2) The specimen is remounted on the specimen holder so that it

rotates substantially in a plane and subjected to abrasion for an
additional 400 cycles on the same track already abraded for 100
cycles.
Specimens are carefully wiped after abrasion with dry lens paper (or
its ‘
equivalent) . The light scattered by the abraded track is then
measured
as specified in Test 17. The arithmetic nean of the percentages of
light
scattered by the three specimens shall not exceed 10.0 percent after
being subjected to abrasion for 500 cycles.

S5.2 Edges. In vehicles except schoolbuses, exposed edges shall

be
treated in accordance with SAE Recommended Practice J673a,

T TAutomotive
Glazing'', August 1967. In schoolbuses, exposed edges shall be banded.
S6. Certification and marking.
S6.1 Each prime glazing material manufacturer, except as
specified
below, shall mark the glazing materials it manufactures in accordance
with section 6 of ANS Z26. The materials specified in S5.1.2.1,
s5.1.2.2, S5.1.2.3, S85.1.2.4, S5.1.2.5, 85.1.2.6, S85.1.2.7, S5.1.2.8,

and $5.1.2.11 shall be identified by the marks ~"AS 1liC'', ""As 12'',
“TAS 13'', “°AS 14'', “°"AS 15A'', "TAS 15B'', ""AS 16A'', "TAS 16B'',
and ~TAS 4A'', respectively. A prime glazing material manufacturer is

one which fabricates, laminates, or tempers the glazing material.
S6.2 Each prime glazing material manufacturer shall certify each
piece of glazing material to which this standard applies that is
designed as a component of any specific motor vehicle or camper,
pursuant to section 114 of the National Traffic and Motor Vehicle
Safety ' .
Act of 1966, by adding to the mark required by S6.1 in letters and
numerals of the size specified in section 6 of ANS Z26, the symbol

e 1P frwiehoate acoess.apo goylegh-bin/ectcft. ITLE~498 PARTSST1& SECTION-203& YEAR 2001 &TYPE-TEXT (10 of 11)6/15/2006 9:38:39 AM - s




WALIS Document Retrieval

“TDOT'' and a manufacturer's code mark, which will be assigned by the
NHTSA on the written request of the manufacturer.

[ [Page 467]]

S6.3 Each prime glazing material manufacturer shall certify each
piece of glazing material to which this standard applies that is
designed to be cut into components for use in motor vehicles or items
of
motor vehicle equipment, pursuant to section 114 of the National
Traffic
and Motor Vehicle Safety Act.

S6.4 Each manufacturer or distributor who cuts a section of
glazing
material to which this standard applies, for use in a motor wvehicle
or '
camper, shall mark that material in accordance with section 6 of ANS
226. .
S6.5 Each manufacturer or distributor who cuts a section of
glazing
material to which this standard applies, for use in a motor vehicle
or .
camper, shall certify that his product complies with this standard in
accordance with section 114 of the National Traffic and Motor Vehicle
Safety Act.

[GRAPHIC] [TIFF OMITTED] TCO01lAU91.076

[37 FR 12239, June 21, 1972, as amended at 37 FR 13097, July 1, 1972;
37

FR 24036, Nov. 11, 1972; 37 FR 24826, Nov. 22, 1972; 42 FR 61466,
Dec. :

5, 1977; 45 FR 47151, July 14, 1980; 46 FR 43690, Aug. 31, 1981; 48
FR

52065, Nov. 16, 1983; 49 FR 6734, Feb. 23, 1984; 56 FR 12674, Mar.
27,

1991; 56 FR 18531, Apr. 23, 1991; 56 FR 49149, Sept. 27, 1991; 57 FR
1654, Jan. 15, 1992; 57 FR 13656, Apr. 17, 1992; 57 FR 30164, July 8,
1992; 57 FR 58150, Dec. 9, 1992; 60 FR 13646, Maxr. 14, 1995; 61 FR
41743, Aug. 12, 199¢]
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[Code of Federal Regulations]

[Title 49, Volume 5]

[Revised as of October 1, 2001]

From the U.S. Government Printing Office via GPO Access
[CITE: 49CFR571.101]

[Page 190-195]
TITLE 49--TRANSPORTATION

CHAPTER V--NATIONAL HIGHWAY TRAFFIC
SAFETY ADMINISTRATION, DEPARTMENT
OF TRANSPORTATION

PART 571--FEDERAL MOTOR VEHICLE SAFETY STANDARDS--Table of Contents
Subpart B--Federal Motor Vehicle Safety Standards
Sec. 571.101 Standard No. 101; Controls and displays.

Source: 36 FR 22902, Dec. 2, 1971, unless otherwise noted.

S1. Scope. This standard specifies requirements for the location,
identification, and illumination of motor wvehicle controls and
displays.

S2. Purpose. The purpose of this standard is to ensure the
accessibility and wvisibility of motor wvehicle controls and displays
and
to facilitate their selection under daylight and nighttime
conditions, |
in order to reduce the safety hazards caused by the diversion of the
driver's attention from the driving task, and by mistakes in
selecting
controls. \

S3. Application. This standard applies to passenger cars,-
multipurpose passenger vehicles, trucks, and buses.

S4. Definitions.

Telltale means a display that indicates the actuation of a
device, a ‘
correct or defective functioning or condition, or a failure to
function.
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Gauge means a display that is listed in S5.1 or in Table 2 and is
not a telltale.

* 85 Requirements. Each passenger car, multipurpose passenger
vehicle,
truck and bus manufactured with any control listed in S5.1 or in
column
1 of Table 1, and each passenger car, multipurpose passenger vehicle
and
truck or bus less than 4,536 kg. GVWR with any display listed in S5.1
or
in column 1 of Table 2, shall meet the requirements of this standard
for
the location, identification, and illumination of such control or
display.

S5.1 Location. Under the conditions of S6, each of the following
controls that is furnished shall be operable by the driver and each
of
the following displays that is furnished shall be visible to the
driver.

Under the conditions of S6, telltales are considered visible when
activated. '

Hand-Operated Controls

(a) Steering wheel.

(b) Horn.

(c) Ignition.

(d) Headlamp.

(e) Taillamp.

(f) Turn signal.

(g) Illumination intensity.

(h) Windshield wiper.

(i) Windshield washer.

(j) Manual transmission shift lever, except transfer case.
(k) Windshield defrosting and defogging system. '
(1) Rear window defrosting and defogging system.

(m) Manual choke.

(n) Driver's sun visor.

(o) Automatic vehicle speed system.

[ [Page 191]]

(p) Highbeam.
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(g) Hazard warning signal.
(r) Clearance lamps.

(s) Hand throttle.

(£) Identification lamps.

Foot-Operated Controls

(a) Service brake.

(b) Accelerator.

(c¢) Clutch.

(d) Highbeam.

(e) Windshield washer.
(f) Windshield wiper.

Displays
(a) Speedometer.
(b) Turn signal.
(c) Gear position.
(d) Brake failure warning.
(e) Fuel.
(f) Engine coolant temperature.
(g) 0Oil.

(h) Highbeam.
(i) Electrical charge.

S5.2 Identification.

S85.2.1 Vehicle controls shall be identified as follows:

(a) Except as specified in S5.2.1(b), any hand-operated control
listed in column 1 of Table 1 that has a symbol designated for it in
column 3 of that table shall be identified by either the symbol
designated in column 3 (or symbol substantially similar in form to
that
shown in column 3) or the word or abbreviation shown in column 2 of

that
table. Any such control for which no symbol is shown in Table 1 shall

be

identified by the word or abbreviation shown in column 2. Words or
symbols in addition to the required symbol, word or abbreviation may
be |
used at the manufacturer's discretion for the purpose of clarity. Any
such control for which column 2 of Table 1 and/or column 3 of Table 1
specifies “"Mfr. Option'' shall be identified by the manufacturer's
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.

choice of a symbol, word or abbreviation, as indicated by that
specification in column 2 and/or column 3. The identification shall
be

placed on or adjacent to the control. The identification shall, under
the conditions of S6, be visible to the driver and, except as
provided

in 85.2.1.1, S85.2.1.2, and S85.2.1.3, appear to the driver
perceptually

upright.

(b) S5.2.1(a) does not apply to a turn signal control which is
operated in a plane essentially parallel to the face plane of the
steering wheel in its normal driving position and which is located on
the left side of the steering column so that it is the control on
that
side of the column nearest to the steering wheel face plane.

S5.2.1.1 The identification of the following need not appear to
the
driver perceptually upright:

(a) A master lighting switch or headlamp and tail lamp control
that
adjusts control and display illumination by means of rotation, or any
other rotating control that does not have an off position.

(b) A horn control.

©85.2.1.2 The identification of a rotating control other than one
described by S85.2.1.1 shall appear to the driver perceptually upright
when the control is in the off position.

S5.2.1.3 The identification of an automatic vehicle speed
control
located on the steering wheel, including the steering wheel hub and
spokes, need not appear to the driver perceptually upright except
when
the vehicle, aligned to Lhe manufacturer's specifications, has its
wheels positioned for the vehicle to travel in a straight forward
direction.

S5.2.2 Identification shall be provided for each function of any
automatic vehicle speed system control and any heating and air
conditioning system control, and for the extreme positions of any
such ~
control that regulates a function over a quantitative range. If this
identification is not specified in Table 1 or 2, it shall be in word
or
symbol form unless color coding is used. If color coding is used to
identify the extreme positions of a temperature control, the hot
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extreme

shall be identified by the color red and the cold extreme by the
color

blue.

Example 1. A slide lever controls the temperature of the air in
the
vehicle heating systém over a continuous range, from no heat to
maximum
heat. Since the control regulates a single function over a
quantitative
range, only the extreme positions require identification.

Example 2. A switch has three positions, for heat, defrost, and
air
conditioning. Since each position regulates a different function,
each
position must be identified.

S§5.2.3 Any display located within the passenger compartment and
listed in column 1 of Table 2 that has a symbol designated in column
4
of that

[ [Page 192]]

table shall be identified by either the symbol designated in column 4
(or symbol substantially similar in form to that shown in column 4)
or
the word or abbreviation shown in column 3. Additional words or
symbols
may be used at the manufacturer's discretion for the purpose of
clarity.
Any telltales used in conjuction with a gauge need not be identified.
The identification required or permitted by this section shall be
placed '
on or adjacent to the display that it identifics. The identification
of
any display shall, under the conditions of 86, be vigible to the
driver
and appear to the driver perceptually upright. .

S§5.3 Illumination.

S5.3.1 Except for foot-operated controls or hand-operated
controls
mounted upon the floor, floor console, or steering column, or in the
windshield header area, the identification required by S5.2.1 or
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S5.2.2

of any control listed in column 1 of Table 1 and accompanied by the
word

““yes'' in the corresponding space in column 4 shall be capable of
being

illuminated whenever the headlights are activated. However, control
identification for a heating and air-conditioning system need not be
illuminated if the system does not direct air directly upon
windshield.

If a gauge is listed in column 1 of Table 2 and accompanied by the

word
“Tyes'' in column 5, then the gauge and its identification required

by

S5.2.3 shall be illuminated whenever the ignition switch and/or the
headlamps are activated. Controls, gauges, and their identifications
need not be illuminated when the headlamps are being flashed. A
telltale

shall not emit light except when identifying the malfunction or
vehicle

condition for whose indication it is designed or during a bulb check
upon vehicle starting.

S5.3.2. Each telltale shall be of the color shown in column 2 of
Table 2. The identification of each telltale shall be in a color that
contrasts with the background.

S5.3.3 (a) Means shall be provided for making controls, gauges,
and
the identification of those items visible to the driver under all
driving conditions.

(b) The means for providing the required visibility--

(1) Shall be adjustable to provide at least two levels of
brightness, one of which is barely discernible to a driver who has
adapted to dark ambient roadway conditions.

(2) May be operable manually or automatically, and

(3) May have levels of brightness at which those items and
identification are not visible. .

(c) If the level of brightness is adjusted by automatic means to
a/
point where those items or their identification are not wvisible to
the
driver, a means shall be provided to enable the driver to restore
visibility.

S85.3.4 (a) Means shall. be provided that are capable of making
telltales and their identification visible to the driver under all
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driving conditions.

(b) The means for providing the required visibility may be
adjustable manually or automatically, except that the telltales and
identification for brakes, highbeams, turn signals, and safety belts
may
not be adjustable under any driving condition to a level that is
invisible. '

S5.3.5 Any source of illumination within the passenger
compartment
which is forward of a transverse vertical plane 110 mm rearward of
the

/

manikin "TH'' point with the driver's seat in its rearmost driving
position, which is not used for the controls and displays regulated
by ‘
this standard, which is not a telltale, and which is capable of being
illuminated while the wvehicle is in motion, shall have either (1)
light
intensity which is manually or automatically adijustable to provide at
least two levels of brightness, (2) a single intensity that is barely
discernible to a driver who has adapted to dark ambient roadway
conditions, or (3) a means of being turned off. This requirement does
not apply to buses that are normally operated with the passenger
compartment illuminated.

S5.4 A common space may be used to display messages from any
sources, subject to the following requirements:

(a) The telltales for the brake, high beam, and turn signal, and
the
safety belt telltale required by S4.5.3.3 of Standard No. 208 may not
be
shown on the common space.

(b) Except as provided in S5.4(e), the telltales listed in Table

2
shall be displayed at the initiation of any underlying condition.

[ [Page 1931]]

(c) When the underlying condition exists for actuation of two or
more messages, the messages shall be either--

(1) Repeated automatically in sequence, or

(2) Indicated by visible means and capable of being selected by

the
driver for viewing.
(d) Messages may be cancellable automatically or by the driver.
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(e) The safety belt telltale must be displayed and visible during
the time specified in S7.3 of Standard No. 208.

S6. Conditions. The driver is restrained by the crash protection
equipment installed in accordance with the requirements of Sec.

571.208
of this part (Standard No. 208), adjusted in accordance with the

manufacturer's instructions.
[ [Page 194]]

[GRAPHIC] [TIFF OMITTED] TR24SE98.032
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[GRAPHIC] [TIFF OMITTED] TR15MY00.000

[43 FR 27542, June 26, 1978, as amended at 44 FR 55583, Sept. 27,

1979;
45 FR 71804, Oct. 30, 1980; 47 FR 2998, Jan. 21, 1982; 49 FR 30196,

July

27, 1984; 50 FR 23431, June 4, 1985; 52 FR 3247, Feb. 3, 1987; 52 FR
7157, Mar. 9, 1987; 52 FR 19874, May 28, 1987; 52 FR 33417, Sept. 3,
1987; 56 FR 51848, Oct. 16, 1991; 60 FR 63977, Dec. 13, 1995; 62 FR
32542, 32543, June 16, 1997; 63 FR 28926, May 27, 1998; 63 FR 50997,
Sept. 24, 1998; 65 FR 30916, May 15, 2000; 65 FR 30916, May 15, 2000]
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Standard N» mber UL Standard Title Applicable to Section
thiim Battéries gtion3.24" "

UL 1585

Information Technology Equipment

UL 60950 — Safety — Part 1: General
Requirement

ntPlugs:

Egipacnors and Subpreégc“)rs for
UL 1414 Radio and Television-Type Section 3.1.4.1
Appliances

Insulating Materials — General,
Systems of
1pholders, Edison-Base - énéral Electrical
Marking and Labeling Systems General Electrical
- tefials for Parts in o

Polymeric Materials used

UL 746C in PCB's

General Requirements for
PCB’s (i.e. dielectric
properties, single and

iple layer boards, etc.)

d to assist

UL 796 Printed Wiring Boards

UL 20 Switches, General-Use, éhap General Electrical
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Additional Insulating
Materials

UL 510 ’

Transien“t' Voltage Surge

General Electrical
Suppressors

UL 1449

Wire Connectors and Sol&enng
UL 486A Lugs for Use with General Electrical

UL 44 S - General Electrical

Si en

UL 3044 Surveillance CIoW;e;j-Clrcwt

Television Equipment General Specifications
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The IACP wishes to acknowledge the contributions from representatives of the following
agencies and companies. IACP endorsement of manufacturers listed is in no way

implied.

A4S Security, Inc.
Applied Concepts, Inc.

cMedia Solutions
Company

Coban Research and
Technologies, Inc.

Chicago, IL Police
Department

Control Concepts, Inc.
Cruise Cam International
Custody Video

Data 911

Decatur Electronics, Inc.
Delaware State Police
Digital Ally, Inc.
DriveCam Video Systems
EDO Corporation

Enforcement Technologies
International

Everett, WA Police
Department

Farmington, NM Police
Department

Federal Bureau of
Investigation

Fleet Safety, Inc.

¢

Florida Highway Patrol
Forensic Video Solutions
IBM Global Services
ICOP Digital, Inc.
Integrian, Inc.

Insight Video Net

Institute for Forensic
Imaging

International Police
Technologies, Inc.

Kustom Signals, Inc.

L-3 Communications,
Mobile-Vision

Los Angeles, CA Police
Department

Los Angeles County, CA
Sheriff's Department

McCoy’s Law Line, Inc.
Mobile Police Solutions
Motorola, Inc.

MPH Industries, Inc

National Institute of
Standards and Technology

National Law Enforcement
& Corrections Technology
Center —West

National Transportation
Safety Board

NL Technology

New Albany, OH Police
Department

Northland Security
Products

New York City, NY Police
Department

On Patrol Video
International

Panasonic Computer
Solutions Company

Prince Georges County,
MD Police Department

Security Industry
Association

Sony Electronics, Inc.

Tarrant County, TX
Criminal District Attorney’s
Office

Underwriters Laboratories,
inc.

United States Park Police
Verint Video Solutions
Washington State Patrol
WatchGuard Video

Version 12 1/18/2007




